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Background and Objectives 

 

 Since 2000, ETFs products have become more and more popular among 

investors in the financial markets. The first Exchange Traded Funds (ETFs) was 

introduced in 1993 and from that it became an alternative investment to investors 

(ICI.org 2015). The original purpose of ETFs is to get the return same as an index 

such as Standard and Poors Top 500 Index (Rose, 2012). Ten years later, Smart Beta 

ETFs have developed under the aim of generating abnormal return. Smart Beta ETFs 

or Strategic Beta ETFs used a rule-based system to select stocks into portfolio through 

assigning the weight on the basis of a factor. It offers investors to expose many 

factors compared to the normal index weighted by market capitalization. Smart Beta 

strategy is considering as the combination strategy between passive and active 

strategy under the aim to exploit the factor that could generate the positive return. 

 

 Figure 1: Strategic Beta Strategy 

Figure 1: represents the new strategic beta strategy (Smart Beta) that combines between both active and 

passive strategy and also deviates from the traditional Market-Capitalisation weighted index. 

ETFs has gained more and more popularity over the past 20 years as the 

matter of facts that investors could trade ETFs directly on stock exchange and could 

be able to manage its real-time price development (SEC.gov 2013). Moreover, ETFs 

also gives an opportunity for investors to be able to expose easier into not only fund 

but also other commodities, currencies and bonds, however, in this paper, we will 

only focus on the ETFs that has equities as its underlying assets. Under US Exchange-

Traded Funds (ETFs), US Smart Beta ETFs contain more than seventy percent in 
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global market of Smart Beta ETFs. There is also at least 25% of Smart Beta ETFs that 

has a strong significant performance over the traditional ETFs. Practitioners like 

Morningstar also claimed that such strategy could generate the highest return. 

On the other hand, there are several criticisms on investing in Smart Beta 

Exchanged Traded Funds for investors as the factors that they exposed tend to be 

fading. These factors may not create the potential value and could involve with data 

mining bias as when using the algorithms to screen the factors, there are up to 82 

factors that statistics significant involve with data-mining bias (Stevenson, 2019). 

This coherent with practitioner like Blackrock through using Aladdin risk platform to 

screen the factors, resulting in up to 1000 of factors that could not generate any real 

value to portfolios. Moreover, their reports also review the results of back testing of 

Smart Beta ETFs stated that over ten years, more than 50% of factors that been used 

have loss significant. According to Ang(2013), Smart Beta ETFs strategy could be 

viewed an overly exposure to various unsystematic risks and depending too much on 

asset allocation. Without understanding of the complex in constituents of index, 

investors might find it difficult to fully apply such strategy to generate the return. 

Hence, it is essential to examine Smart Beta strategy whether it could be able to 

generate the return that beats the market, given a circumstance with more complicated 

of indexation and the exposure of various unique factors. 

Finally, with the various perspectives from academia and practitioners in 

Smart Beta strategy, hence, such a strategy must be studied comprehensively to be 

understood. Since Smart Beta ETFs is considered as a new alternative investment 

tools to tradition ETFs strategies for investors, assessing whether Smart Beta ETFs 

have a potential to generate the value to investors is necessary. The value in this 

analysis will be defined as an ability to generate an abnormal return that outperform 

relative to the market benchmark. The main purpose of this paper is to compare the 

performance between Smart Beta ETFs and the market in order to answer whether the 

abnormal return that Smart Beta ETFs generate is statistically significant and 

persistence through time or not as well as to investigate into the characteristics of 

Smart Beta ETFs in order to be able to understand the risk compositions that involve 

with generating that extra return. 
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Literature Review  

Since this paper is focusing on Smart Beta ETFs in US market, therefore, a 

background of US Smart Beta ETFs is essential to make the reader understand the 

trend and situation. Currently, US is the largest market for Smart Beta ETFs, 

especially during the past 10 years, there is a big jump in the growth of Smart Beta 

Exchange Traded Products (ETPs) by 45% or 797 billion US Dollars. 

Figure 2:  Smart Beta Exchange Traded Products’ net AUM of US market 

Figure 2: represents the size of asset under management of US Smart Beta ETFs in US Dollar from 

2000 until 2018, following Morningstar report in 2019. 

The beginning of Smart Beta ETFs in US starts since 2000 after the 

introduction of ishares Russell 100 Value IWD and ishares Russell 1000 Growth 

IWF. The total aggregate growth of these assets come from the net inflow (78%) and 

appreciation of asset (22%). US and Europe are the primary (88.5%) and secondary 

(7.2%) leading market, respectively. Noticing that the size of market share of Smart 

Beta ETPs in US is significantly larger than the secondary market in Europe by 

81.3%. However, there is a slightly decline in growth rate of Smart Beta ETPs in 

those two regions by 0.6% and -4.8% year over year, respectively which shown in 

Table 3 below. After 2015, the growth rate starts to decline and remain around 21.5% 

even though Smart Beta ETPs’ market share has grown in a faster pace than the 

traditional ETPs. This is mainly due to a decrease in net inflow, causing by a 
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difficulty in different providers to differentiate its strategy and products as well as a 

lack of new strategic factor, represented in the figure 4 below. While in Asia pacific 

market, the market share is only 3.0% but there is a significantly increase in Smart 

Beta ETPs by 12.1% year over year based on the increase in their size of assets under 

management. 

Table 3: Asset under management of Smart Beta ETPs in each region. 

Table 3: reports the size of asset under management of Smart Beta Exchange Traded Products (ETPs) 

and the fund flows in US, Canada, Europe, Asia-Pacific and Emerging market in US Dollar during 

2017 and 2018. It also reports the number of Exchange Traded Products at the end of 2017 and 2018. 

The percentage change in both the size of Asset under management and the number of Exchange 

Traded Products over one year are also provided, following Morningstar report in 2019. 

Figure 4: The growth of Smart Beta ETPs in US 

Figure 4: represents the growth in percentage of US Smart Beta Exchange Traded Products from 2000 

to 2018, following Morningstar report in 2019. 
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Even though there is a decline in growth of Smart Beta ETPs, yet, the number 

of Smart Beta ETPs that success still increases and becomes quite significant, 

especially during the past 5 years, depicting in the figure 5. 

Figure 5: The number of surviving US Smart Beta ETPs 

Figure 5: represents the number of US Smart Beta Exchange Traded Products that survive in each year 

starting from 2000 until 2018, following Morningstar report in 2019. 

With a current high volatility environment, the Smart Beta ETPs still gain 

popularity as it helps one to be able to fit their exposure in equity based on each 

individual risk preference. There are three popular factors under Smart Beta ETPs 

investing strategy which are value, growth and dividend which accounts for 25.1%, 

23.9% and 6.4% of total market shares of all Smart Beta ETPs in US. 

Table 6: The style of Smart Beta ETPs strategies 

Table 6: reports the number of US Exchange Traded Products (ETPs) that characterize in different 

styles under Smart Beta strategy. It also reports the fund flow and the size of Asset under management 

in each style in US Dollar. The percentage change in both assets and gross flows during 2018 also 

provided, following Morningstar report 2019. 
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Relevant Theory and Contribution 

Smart Beta ETFs started from the evolution of indexing fund strategy that 

used to diversify investors’ portfolio. According to Gsam.com (2017), Smart Beta 

ETFs is still an unclear line strategy between passive and active strategy, its passive 

strategy in the sense that its tracks the index. However, at the same time, it still tries 

to deviate by weighting their asset differently from market capitalization indices, in 

the hope to make a higher return, that could be described as an active strategy. 

Moreover, the goal of tradition ETFs and Smart Beta ETFs is different. The former 

aims to follow the development of the index while the latter aims to generate risk-

adjusted excess return relative to a benchmark index with the lower costs compared to 

the normal active strategy. 

Due to such purpose, many papers investigate in the cost side of Smart Beta 

strategy as it claimed that the cost of such strategy is lower than the active strategy. 

Jacob (2014) found that Smart Beta strategy rebalances the portfolio periodically 

which causes a negative impact towards Smart Beta’s return. Johnson (2016) found 

that the fees that occur from the replication costs, trading costs varies across region 

and tend to increase remarkably through time which would be considered as a thread 

to fund managers who aim to make the return beat the market. Miranda (2017) also 

supported that through her transaction cost model, the cost of Smart Beta could cut off 

its own premium. However, in this paper, we will mainly focus on the return side of 

Smart Beta strategy as their purpose leads to many controversial issues that claimed 

on the return that generates from such strategy. Kahn (2014) believed that smart beta 

strategy comes from those investors who do not believe that market is efficient. This 

kind of strategy is suitable for investors who are able to identify the factors that could 

generate risk-adjusted return over the benchmark. Many investors could be able to 

take advantage of the more return with diversify portfolio through investing in a range 

of factors. Moreover, Jason (2012) replicates Smart Beta Strategy under risk-aware or 

minimum-variance portfolio and the portfolio that does not involve with the risk or 

volatility control for 1,000 large stocks. He found that Smart Beta strategy could 

generate an outperform in both Sharpe ratio and Information ratio. 
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 In addition to this, in 2015, Jean has further applied Smart Beta strategy into 4 

different models which consists of Equal Risk Contribution (ERC), Risk-Based 

portfolios (Global Minimum Variance (GMV)), Most Diversified portfolio (MDP) 

and Equally Weighted portfolio (EW), in order to compare its excess return in 

different model from 2001 to 2014. They found that Smart Beta could provide a better 

performance, especially during the economic downturn in all portfolios. Smart Beta 

strategy also aims to ensure that its strategy is transparent by providing investors with 

factors that they are weighting. In correspond to this, Practitioner like Morningstar 

(2014) tested this by heavily weighting them with different single factors such as 

volatility and value through various alternative portfolios, revealing that Smart Beta 

strategy would be able to generate a higher return with lower risk. 

In contrast, Glushkov (2015) found that Smart Beta ETFs would not be able to 

outperform its benchmark on a risk-adjusted basis due to the unintended-expose factor 

which outweigh its positive return. He had run a test on many factors in Smart Beta 

strategy in order to justify its claimed based on 164 samples during 2003-2014 and he 

found that the negative effects of unintended factor could partially or fully offsets any 

advantages of the return that generated by desired exposures factors. Furthermore, he 

also found that Smart Beta strategy should not be expected to perform well 

throughout all market environment as Smart Beta strategy does not provide a well-

diversified portfolio compared to the traditional ETFs (passive strategy). Jacob (2015) 

also support Glushkov that following Smart Beta strategy, there is no way to control 

the increase in the number of factors-trying and also inability to limit the investments. 

This could lead to factor crashes from one popular to underperforming factors. Bender 

(2013) found that the factors that Smart beta ETFs strategy weights such as value, 

growth, momentum and size factors could be treated as a group of shares which have 

an impact on explaining both risks and return. From his analysis of MSCI factor 

indices, from 1996-2012, weighting these factors could outperform the market that 

weighted equally. Fama and French (1992) also used size and value factors to 

generate the excess returns between 1962-1989. However, Ang (2013) claimed that 

during financial crisis in 2008, the return of these factors is lower than MSCI market 
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index, explaining that these factors could disappear through market cycle which 

coherent with Jacob (2015).  

Even though these factors perform well in a long period, it is only because 

investors compensated from bearing the risk during the recession. This criticism is 

argued by Green (2014) that the reason that Smart Beta strategy could not outperform 

risk-adjusted return is due to a fault in factors that were used to examine. He claimed 

that over 100 factors jointly test, only 24 factors could be able to provide a significant 

result. Moreover, from Russell (2014), claimed that Smart Beta strategy could not be 

a good alternative to active investment strategy as in active portfolio, multiples factors 

were taken under a unite-approach which could generate a more diversification 

benefits to investors. Or another words active portfolio could adapt better to economic 

conditions and underlying market than Smart Beta strategy because of the less 

exposure to unsystematic risk.  

Since Smart Beta strategy is an alternative investment tool to investors, by 

considering the Efficient Market hypothesis, many classify this strategy to be able to 

generate a more risk-adjusted return to their portfolios. Therefore, with the various of 

different perspectives among academician and practitioners, in this paper, I will 

examine into absolute return, relative return and risk-adjusted return basis of US 

Smart Beta ETFs compared with the benchmark in order to justify whether the return 

that generated under Smart Beta strategy is statistically significance higher than 

market as it claimed. Although there is still a controversial in which benchmark 

should be applied for this Smart Beta ETFs as the fund itself aims to focus on the 

factor that offer an opportunity to exploit in the market. According to Lixin (2018), 

stock index is normally used to apply as their claimed benchmark since the 

fundamental purpose of Smart Beta strategy is to try to get a higher return than a 

capitalization-weighted index. Hence, the benchmark that in this paper will apply 

would be S&P 500.  

In addition to this, based on Fong (2005) claimed that the size and 

value factors are not significant in index but if the portfolio weights these factors, it 

will generate an abnormal return as an evidence in 1962-1989. Black (1993) also 
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support that value strategies could be able to generate excess return which support to 

Fama-French model. Also, Strauts (2013) found that by including the momentum 

factor into the portfolio, could be able to generate the excess return. Barberis (1998) 

has shown that investors tend to either overreact or under-react to the news that can 

lead to a momentum effect. To illustrate, under-reaction is when investors do not react 

quickly enough to news about market shares, causing the price to deviate from the 

real value. Edwards (1964) found that the perception is updated in the right direction, 

but that the speed of the change is not as rapid as in rational events. Such a delay in 

the price increase can cause one momentum strategy yields positive returns. They also 

show that under-reaction will be only in the short term and then overreact in the 

longer term. On the other hand, over-reaction, investors will be overwhelmed when 

there is an excess of positive and continuous growth of the company over a long time 

period which could make investors less aware of negative news.  

Therefore, in this paper, we will apply Carhart (1997) extended from Fama 

French 3-factors model to be 4-factor model, including market risk premium, size, 

value and momentum factors, in order to be able to explain and capture the pattern of 

investor behavior in this Smart Beta strategy. By applying Carhart model, into the 

analysis of US Smart Beta ETFs, it would be able to explain  the risk components that 

involve with generating the return and also be able to justify that the abnormal return 

of Smart Beta strategy is statistically significant compared to the market and 

consistent in a long period horizontal which would help investors to classify whether 

Smart Beta is truly a good investment tool for them. 
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Hypothesis  

Based on Jason (2012) and Jean (2015), they claim that Smart Beta could 

provide a higher excess return even in downturn economic period while Jacob (2015) 

claim that the return that generates from Smart Beta would not be consistent 

outperform the market in all time. Therefore, in order to be able to justify those 

arguments, this paper will examine into both absolute return and relative return basis 

of Smart Beta ETFs compared with the benchmark S&P 500, by forming the pair T-

test. Firstly, in the absolute return basis, the actual return of Smart Beta ETFs will be 

used to apply in T-test and secondly, the excess return of Smart Beta ETFs over the 

benchmark for relative return basis will be applied in the test. The Sharpe ratio of 

both Smart Beta ETFs and the benchmark S&P 500 will also be applied to analyse the 

risk-adjusted return of Smart Beta ETFs for comparison, represented in the hypothesis 

tests below. 

Hypothesis 1: Return of Smart Beta ETFs > Return of Benchmark 

Hypothesis 2: Sharpe ratio Smart Beta ETFs > Sharpe ratio of Benchmark 

 Based on Fong (2005) and Strauts (2013) claimed that by investing in size 

(SMB), value (HML) and momentum (UMD) factors, it could generate an abnormal 

return. Even in the market downturn, it still came out with a good performance of 

risk-adjusted return. Hence, in this paper, I will hypothesize that the factors in the 

Carhart 4 factors model would be positively significant, represented in the hypothesis 

tests below.  

Hypothesis 3: Alpha of Smart Beta ETFs > 0 

Hypothesis 4: Market premium Beta (MKT) of Smart Beta ETFs > 0 

Hypothesis 5: Size factor Beta (SMB) of Smart Beta ETFs > 0 

Hypothesis 6: Value factor Beta (HML) of Smart Beta ETFs >0   

Hypothesis 7: Momentum factor Beta (UMD) of Smart Beta ETFs >0   
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Data 

Annual and monthly return from 2009 to 2019 would be required for both 

Smart Beta ETFs and the benchmark S&P 500 in order to test the hypothesis above 

which can be accessed via Morningstar Direct. 9 selected Smart Beta ETFs will be 

chosen for this analysis as those funds has the largest size in asset under management 

(AUM) represent around 60% of the total Smart Beta ETFs in US market which is 

predominant to apply to see the trend of overall US Smart Beta ETFs. These 9 funds 

consist of Vanguard Growth ETF, Invesco S&P 500 Revenue ETF, Vanguard Value 

ETF, Vanguard Mid-Cap Growth ETF, Invesco S&P Mid-Cap 400 Revenue ETF, 

Vanguard Small-Cap Growth ETF, Invesco S&P SmallCap 600 Revenue ETF, 

Vanguard Small-Cap Value ETF and Invesco Defensive Equity ETF, described in 

table 7. 

Table 7: Asset Under Management (AUM) of samples Smart Beta ETFs 

Table 7: reports the size of asset under management in US Dollar of both the samples and the overall 

US Smart Beta ETFs, collecting from Morningstar Direct. It also represents the percentage coverage of 

the summation in asset undermanagement of the samples to the overall US Smart Beta ETFs. 

 

AUM size of Smart Beta ETFs samples 

Name  AUM In US Dollar  

Vanguard Growth ETF 52,040,902,638.96 

Vanguard Mid-Cap Growth ETF 7,500,521,352.13 

Invesco S&P 500 Revenue ETF 1,012,186,154.28 

Vanguard Value ETF 56,707,759,726.46 

Invesco S&P Mid-Cap 400 Revenue 

ETF 

335,894,448.72 

Vanguard Small-Cap Growth ETF 10,400,387,515.39 

Invesco S&P Small-Cap 600 Revenue 

ETF 

314,375,787.06 

Vanguard Small-Cap Value ETF 10,400,387,515.39 

Invesco Defensive Equity ETF 314,180,825.86 

  

Sum 143,581,485,716.99 

Total 244,315,044,510.60 

Covered 58.8% 
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These 9 Smart Beta ETFs must have at least 90% of its assets invested in US 

equities where underlying is stocks and must be full-physical (the funds that structure 

with no return-swap agreement or any derivative instruments that could have an 

impact on the fund return). These funds also tracked under the same S&P umbrella, 

shown in table 8 below. Since S&P 500 is one of the most following equity indices 

and typically used to represent US stock market index, hence, S&P 500 would be a 

suitable benchmark to apply for this performance of US Smart Beta ETFs’ analysis. 

Moreover, these funds also need to have inception date minimum 10 years before 

2019 which is a typical investment horizon that could be able to examine the 

persistent trend. 

Table 8: Tracking Index of Smart Beta ETFs samples 

Table 8: represents the tracking index and the ticker in each Smart Beta ETFs sample, collecting from 

Morningstar Direct. 

 

Apart from that, to define the words “Size”, “Value”, “Momentum”; Size 

factor (SMB) is the spread of the return between the small and big firm. Small and big 

firm, in here, will be measured by the value of market capitalization in US dollar. 

Value factor (HML) will account for the spread in returns between value stocks and 

growth stocks. For value stocks, it will be with the high book-to-market ratio and vice 

versa for growth stocks. Lastly, for momentum factor (UMD), according to Carhart, 

Tracking Index of choosing Smart Beta ETFs 

Name Ticker Track Index 

Vanguard Growth ETF VUG S&P 500 Growth Index 

Vanguard Mid-Cap Growth ETF VOT S&P Midcap 400 Growth Index 

Invesco S&P 500 Revenue ETF RWL S&P 500 Revenue-Weighted Index 

Vanguard Value ETF VTV S&P 500 Value Index 

Invesco S&P Mid-Cap 400 

Revenue ETF RWK 

S&P Midcap 400 Revenue-

Weighted Index 

Vanguard Small-Cap Growth ETF VBK S&P Small-Cap 600 Growth Index 

Invesco S&P Small-Cap 600 

Revenue ETF RWJ 

S&P Small-Cap 600 Revenue-

Weighted Index 

Vanguard Small-Cap Value ETF VOE S&P Small-Cap 600 Value Index 

Invesco Defensive Equity ETF DEF S&P 500 
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1997, A stock is showing (winning) momentum if its prior 12-month average of 

returns is positive and vice versa. Hence, momentum factor will be the spread of the 

return between the winning momentum and losing momentum. 

 To calculate, the size factor, SMB (Small Minus Big) is the average return 

on the three small portfolios minus the average return on the three big portfolios 

which shown in the equation (1) below: 

 

SMB = 1/3 (Small Value + Small Neutral + Small Growth)                                      (1) 

             - 1/3 (Big Value + Big Neutral + Big Growth)                                                                                                                            

 

While, HML (High Minus Low) is the average return on the two value portfolios 

minus the average return on the two growth portfolios which shown in the equation 

(2) below:  

 

HML = 1/2 (Small Value + Big Value) - 1/2 (Small Growth + Big Growth)             (2) 

 

Lastly, UMD (Up Minus Down) is the average return on the two high prior return 

portfolios minus the average return on the two low prior return portfolios, shown in 

the equation (3) below: 

UMD =1/2(Small High + Big High) - 1/2(Small Low + Big Low)                            (3) 
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Methodology 

An absolute and a relative return will be used to analyse the performance of 

Smart Beta ETFs through comparing historical performance from 2009-2019 period. 

To define, absolute return basis is the average return of Smart Beta ETFs compared 

with the average return of benchmark (S&P 500) under 2 samples T-test. While, the 

relative return is the excess return of Smart Beta ETFs over the benchmark (S&P 

500), directly applied in one sample T-test. The risk-adjusted return will be examined 

under the Sharpe ratio which computed by the formula in equation (4) below. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =
𝑅𝑝−𝑅𝑓

𝜎𝑝
              (4) 

where the Sharpe ratio is US Smart Beta Exchanged traded funds’ annual 

return over the risk-free rate (3 months US-Treasury bill), divided by the Standard 

Deviation of US Smart Beta ETFs Monthly return. After that we will conduct the pair 

t-test to test the results of Sharpe ratio to justify its statistics significant, compared 

with the Sharpe ratio of the benchmark S&P 500. 

Furthermore, in this paper, we will use a monthly return of Smart Beta ETFs 

samples during 2009-2019 to examine the risk factor compositions in Carhart Four-

factor model that could be used to explain the return of Smart Beta ETFs. The 

monthly return of stock components in each selected 9 Smart Beta ETFs will be 

collected to conduct the size factor (SMB), the value factor (HML) and the 

momentum factor (UMD) in each fund, following equation (1)-(3), in order to 

correspond with Carhart Four-factor model, conducting in equation (5) below: 

𝐸(𝑟𝑖,𝑡) =  𝑟𝑓 + 𝛽𝑖,𝑡 [𝐸(𝑟𝑚,𝑡) − 𝑟𝑓] + 𝛽𝑆𝑀𝐵,𝑡𝑆𝑀𝐵𝑗,𝑡 + 𝛽𝐻𝑀𝐿,𝑡𝐻𝑀𝐿𝑗,𝑡 + 𝛽𝑈𝑀𝐷,𝑡𝑈𝑀𝐷𝑗,𝑡           (5) 

Where: 

𝐸(𝑟𝑖,𝑡) is the expected return of Smart Beta ETF (fund) i during period t 

𝑟𝑓      is US 3-months treasury bill 

𝐸(𝑟𝑚 , 𝑡)is the expectation of the return in market during period t 
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𝛽𝑖,𝑡      measures the risk exposure of the market contribute to the fund i during period 

t 

𝛽𝑆𝑀𝐵,𝑡 measures the size factor risk of holding stocks in fund i during period t 

𝛽𝐻𝑀𝐿,𝑡 measures the value factor risks of holding stocks in fund i during period t 

𝛽𝑈𝑀𝐷,𝑡 measures the momentum factor risks of holding stocks in fund i during period 

t 

𝑆𝑀𝐵𝑗,𝑡 measures the premium between holding small and large stocks in each fund i 

(small minus big) during period t     

𝐻𝑀𝐿𝑗, 𝑡 measures the premium between holding low and high B/M ratio stocks in 

each fund i (high minus low) during period t 

𝑈𝑀𝐷𝑗,𝑡 measures the premium between the losing and winning stocks j in each fund i 

over the last prior 12 months, during period t 

 

After that, we will run the regression in each month starting from 2009 to 

2019 to examine the persistence of the performance of Smart Beta ETFs and risk 

characteristics of them through time in order to be able to classify such strategy to be 

a long-term investment tool for investors. 
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Data Descriptive Statistics   

 

A sample of 9 Smart Beta ETFs that have the asset under management size 

covered majority of US Smart Beta ETFs will be analysed and compared with the 

return of benchmark S&P 500 benchmark through each investment horizontal 

periods; 3 years, 5 years and 10 years, provided in table 9-11 below, in order to be 

able to depict the overall performance of US Smart Beta ETFs over time. One may 

notice that the correlation between the Smart Beta ETFs and the index in each period 

is nearly one, yet, the excess return of the Smart Beta ETFs over the market decline 

significantly. Moreover, the value of Sharpe ratio declines largely when the 

investment horizon gets longer, compared to the Sharpe ratio of benchmark S&P 500. 

Given the volatility of Smart Beta ETFs is getting larger and larger through time, one 

might expect with the greater risk, the higher return would be produced for 

compensation which contradicts with a fall down in the Sharpe ratio value.  

 

 

Table 9: The Return Comparison Between Smart Beta ETFs and Benchmark  

(S&P 500) over 3 years 

 

Table 9: presents the summary statistics of the samples Smart Beta ETFs (SB ETFs) and S&P 500 in 

percentage return that calculated based on average geometric annually return, the standard deviation, 

the correlation between samples Smart Beta ETFs and S&P 500 and the Sharpe ratio over 3 years 

period starting from 2009-2012. 

 

 

 

 

 

The Return Comparison Between Smart Beta ETFs and Benchmark (S&P 500)  

Over 3 years 

During Period 3 years (2009-2012) 

Smart Beta 

ETFs Benchmark S&P 500 

Average Geometric Return (%) 14.21 10.23 

Standard Deviation (%) 11.05 7.47 

Correlation 0.97 

Sharpe Ratio 0.92 0.81 
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Table 10: The Return Comparison Between Smart Beta ETFs and Benchmark 

(S&P 500) over 6 years 

 

Table 10: presents the summary statistics of the samples Smart Beta ETFs (SB ETFs) and S&P 500 in 

percentage return that calculated based on average geometric annually return, the standard deviation, 

the correlation between samples Smart Beta ETFs and S&P 500 and the Sharpe ratio over 6 years 

period starting from 2009-2015. 

 

Table 11: The Return Comparison Between Smart Beta ETFs and Benchmark 

(S&P 500) over 10 years 

 

Table 11: presents the summary statistics of the samples Smart Beta ETFs (SB ETFs) and S&P 500 in 

percentage return that calculated based on average geometric annually return, the standard deviation, 

the correlation between samples Smart Beta ETFs and S&P 500 and the Sharpe ratio over 10 years 

period starting from 2009-2019. 

 In addition, the table 12 below, presents the average geometric percentage 

return, standard deviation, correlation and Sharpe ratio for each year from 2009-2019 

period. It can be noted that after 2014, the average geometric return of Smart Beta 

ETFs is lower than the benchmark, given that the standard deviation of Smart beta 

ETFs is higher than S&P 500, implying a logical incompatibility Smart Beta ETFs 

strategy concept. Also, Smart Beta ETFs performs poorly during economic downturn, 

especially 2018, as it achieved a significant negative return compared to the market.

The Return Comparison Between Smart Beta ETFs and Benchmark (S&P 500)  

Over 5 years 

During Period 5 years (2009-2015) 

Smart Beta 

ETFs Benchmark S&P 500 

Average Geometric Return (%) 14.99 14.63 

Standard Deviation (%) 18.57 12.71 

Correlation 0.94 

Sharpe Ratio 0.91 0.95 

The Return Comparison Between Smart Beta ETFs and Benchmark (S&P 500)  

Over 10 years 

During Period 10 years  

(2009-2019) 

Smart Beta 

ETFs Benchmark S&P 500 

Average Geometric Return (%) 13.10 12.42 

Standard Deviation (%) 19.51 11.81 

Correlation 0.92 

Sharpe Ratio 0.72 0.88 
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Results and Discussions  

Analysis I:  Comparing the performance between Smart Beta ETFs and the 

Benchmark S&P 500  

This section will provide the analysis into the persistence of the performance 

of Smart Beta ETFs’ return over the benchmark since 2009 until 2019 in both 

annually and monthly return as well as foresee the trend of US Smart Beta ETFs 

through the samples that represents the majority of Smart Beta ETFs in US market. 

Figure 13: The Average Monthly Excess return of Smart Beta ETFs over S&P 500 

Figure 13: represents the percentage of average excess monthly return of 9 Smart Beta ETFs samples 

over the monthly return of benchmark S&P 500 from 2009 to 2019. 
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Figure 14: The Annual Return comparison between Smart Beta ETFs and S&P500 

Figure 14: represents the average percentage annually return of 9 Smart Beta ETFs samples and the 

annually return of benchmark S&P 500 in each year from 2009 to 2019. 

  

 From observation on historical performance in the figure 13 and 14 above, it 

can be observed that the return of Smart Beta ETFs is extreme in both upside and 

downside. The annually return of Smart Beta ETFs samples over the benchmark S&P 

500 between 2009-2019 have return characteristics that similar with the fluctuations 

in its monthly returns. Since the average excess annually return of  Smart Beta ETFs  

over the market reduces from 10% to 2% from 2009 to 2019,  given that the 

annualized return of Smart Beta ETFs shows a strongly positive correlation with the 

market, with the max of 0.99 and the min of 0.90 over 10 years period based in table 

12, it could imply that the longer the period, the less excess return of Smart Beta 

ETFs over the market would be. Moreover, based on the higher the standard deviation 

of annually return of Smart Beta ETFs than the benchmark, the return that Smart Beta 

ETFs generate neither more than the market nor beat the return of benchmark S&P 

500 as shown in table 15 below. 
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Table 15: The Annual Excess Return of Smart Beta ETFs  

The Excess Return of Smart Beta ETFs over the Benchmark 

Excess 

Return(%) 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

10.02 7.28 -1.01 0.83 4.17 -2.21 -3.94 4.72 -3.07 -3.37 1.94 

Table 15: reports the percentage average annually excess return of Smart Beta ETFs samples over the 

benchmark S&P 500 in each year from 2009 to 2019. 

 

  

 To further analysis, based on the T-test results from table 16 and 17 below 

that construct based on the assumption of equally weighted portfolio, it can be 

concluded that the evidence of both annually and monthly return of Smart Beta ETFs 

that beat S&P 500 benchmark is statistically insignificant at 95% confidence level 

which contrasts with the claim of such a new style of Smart Beta strategy. This means 

that performance of Smart Beta ETFs may not be persistence outperform the market 

over time. In addition to this, Smart Beta ETFs are prone to have a slightly higher 

standard deviation than S&P 500 which should be expected to have a higher return 

than the market, but such result is out of our expectation. This may due to the US 

stocks market are big and efficient enough that makes it difficult for fund managers to 

search for an alpha or abnormal return. 
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Table 16: Statistical Results of Annually Return of Smart Beta ETFs and S&P 500 

               

Table 16: shows the results for a paired of two samples (independent) mean t-test between the average 

annually return of sample Smart Beta ETFs and the benchmark S&P 500 over 10 years periods starting 

from 2009 until 2019. The annual return in each year of samples Smart Beta ETFs will be computed 

through forming an equally weighted portfolio of total 9 Smart Beta ETFs samples. 

 

 
 

 

Table 17: Statistical Results of Monthly Excess Return of Smart Beta ETFs 

 

       Excess Return 

Mean 0.008333 

Hypothesized Mean Difference 0 

t Stat 0.790435 

P(T<=t) one-tail  

at 95% confidence level 0.215357 

t Critical one-tail 1.656659 

Table 17: shows the results for one sample mean t-test of the average monthly excess return of sample 

Smart Beta ETFs over the return of benchmark S&P 500 for 10 years periods from 2009 to 2019.The 

monthly excess return in each year of samples Smart Beta ETFs will be computed through forming an 

equally weighted portfolio of total 9 Smart Beta ETFs samples which consists of 132 observations. 

                     Smart Beta          Benchmark 

Mean 13.9903 12.9476 

Hypothesized Mean Difference 0  
t Stat 0.18802  
P(T<=t) one-tail   

At 95 % confidence level 0.42643  
t Critical one-tail 1.72913  
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Table 18: shows the results for a paired of two samples (independent) mean t-test of the average 

annually Sharpe ratio of sample Smart Beta ETFs and the benchmark S&P 500 over 10 years periods 

from 2009 to 2019, conducting from equation (4) 𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =
𝑅𝑝−𝑅𝑓

𝜎𝑝
. 

 For Sharpe ratio perspective, in the table 18 above, the average of annually 

sharp ratio is 1.17 which is lower than the market S&P 500 which is 1.4. It implies 

that with a higher of historical volatility of Smart Beta ETFs compared to Benchmark, 

Smart Beta ETFs fail to generate a higher risk-adjusted return than benchmark, 

especially after 2012 where the value of Sharpe ratio declines over time, represents in 

table 12. This indicates that with the extra risk that investors take in investing in such 

strategy, the generated return from Smart Beta is significantly lower than it should be. 

It can also be concluded that investing in Smart Beta ETFs may not be as ‘Smart’ as it 

claimed.  

  This could suggest that the expectation of future return of Smart Beta ETFs 

would become less and less significant based on historical performance over the past 

10 years as only few Smart Beta ETFs would be able to beat the market after the long 

time. Smart Beta ETFs may not be considered as a good investment strategy since 

investing in Smart Beta ETFs lately would suggest a less return for investors and only 

specific Smart Beta ETFs that could be able to generate the persistence performance 

over time. In addition to this, Smart Beta ETFs also have similar characteristics as 

stocks as it follows a negative skewed, according to French (2007), implying that 

Smart Beta ETFs may proses only a small gain but significant chance of getting loss 

or negative returns which we will provide the insight of risk-returns characteristics 

that involve with Smart Beta ETFs in the next section.  

 

 

 

 

Table 18:  Statistical Results of Sharpe Ratio of Smart Beta ETFs 

 

           Smart Beta Benchmark 

Mean            1.165558 1.413932 

Hypothesized Mean Difference 0  
t Stat           -0.441460  
P(T<=t) one-tail  

at 95% confidence level             0.331932  
t Critical one-tail 1.729133  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
24 

Analysis II:  Risk Factors Exposure of Smart Beta ETFs 

In this section, we apply Carhart Four Factors model to analyze the risk 

factors that involve with generating the return of Smart Beta ETFs. After running 

regression analysis, it indicates that under goodness of fit statistic: The R-squared are 

more than 74% for Smart Beta ETFs samples in all year and there is also no evidence 

for auto-correlation problem; its mean is stationary, and the variance is stable, which 

assure that Carhart Four Factors model is some extent affirmed.   

The abnormal risk-adjusted return or Alpha that generates from Smart Beta 

ETFs is insignificant at 95%, statistically for all periods, starting from 2009 until 2019 

which means that this strategy may not be suitable for active investors who looking to 

achieve active return over time. Apart from the market risk factor, the other risk 

factors may show some significant in statistics at 99%, yet it does not seem to be 

consistent through time either, indicating they do not contribute to generate return of 

Smart Beta ETFs which shows in the table 19 below. This may also align with the 

Sharpe ratio results in table 18, where the risk-adjusted return may not remain 

persistence and outperform the market through time. 
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Alpha  

 

From all the Smart Beta ETFs studied shown that in each Smart Beta ETF, 

there is no positive risk-adjusted return that statistically significant at any significance 

level. Moreover, most of the time, the alpha shows the negative sign, yet it is still not 

significant at any level either. This could be described that Smart Beta strategy fails to 

provide the extra return for the investors. Such property is coherent with the 

traditional ETFs; although, for Smart Beta ETFs that considered as a part in active 

strategy, it aims for beating the traditional ones. Hence, such results indicate that 

Smart Beta strategy may not be able to achieve the purpose of its own and may not be 

able to fulfil the investors who invest in this Smart Beta strategy. 

 

 

Market risk Factor (Mkt – RF)  

The result shows that the Market risk is the important factor in generating the 

return of Smart Beta ETFs. Since such risk factors could generate result at least at 

99% confidence level statistics significantly and it is the only factor that could be able 

to provide the result statistically significant consistent in each single year from 2009-

2019. It can also be implied that investing in such strategy makes the investors 

contain the similar risk profile as the market. This also corresponds with a high level 

of correlation value, almost one, that Smart Beta ETFs poses with the S&P 500 index, 

described in table 12. Even though there is a significant in correlation between Smart 

Beta ETFs and S&P 500, there is no evidence confirm that Smart Beta ETFs could 

generate a return beat the benchmark consistence over time based on its return 

historical performance and the statistically insignificant of the alpha result. 
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Size Factor (SMB) 

It can be seen that from 2009 to 2019, the size factor shows a negative 

coefficient through time, which implies that the small-size firms do not provide a 

reward to Smart Beta ETFs return. In addition to this, during 2009-2016, the 

coefficient of size factor provides a statistic significantly at 99% consistently which 

assure that there is a discount in holding small companies. Based on the result in table 

19, Size factors seem to not be statistics significant consistent through time either. It 

can also be suggested that size factor effect start to become less significant lately, 

implying that investors does not get compensations for holding in small companies. 

Moreover, there still no single year shows that size factor generates a positive reward 

to Smart Beta ETFs. It could be suggested that Smart Beta ETFs should shift their 

strategy to invest less in small companies. 

 

Value Factor (HML)  

Smart Beta ETFs shows no value effect statistically significant persistence 

through time, yet based on the historical performance in table 19, there is a premium 

for holding the value stocks and it even provides the result that statistically significant 

at 99% confidence level in some years. However, only for those 3 years; 2010, 2012 

and 2013 that the value effect shows a discount towards the return for Smart Beta 

ETFs. After that there is no evidence of negative impact in Value factors. Therefore, 

holding value stocks in Smart Beta strategy would be considered as a plus even 

though its result does not remain consistence through time.  

 

Momentum Factor (UMD)  

 

Momentum effect seems to be fluctuated over time, however based on the 

results, there are some evidences showing that there is a discount effect from 

momentum factor during 2009, 2011, 2015 and 2016. But only in 2011 and 2016 that 

shows negative statistically significant at 90% confidence level. Even though their 
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premium shows a statistically significant at 99% confidence level in some year, yet, it 

does not remain consistence over time. One of the reasons may due to the inefficient 

of US market that arises from the change in investment perspectives from different 

investors that various across time.  

 

Overall Consistency 

 

 All the risk factors in Carhart four factor model shows a statistic significant at 

99% confidence level, including the alpha over 2009-2019 period. This implies that 

the risk factors in the model could be used to explain the return of the Smart Beta 

ETFs comprehensively. Although, the alpha in each year provide a negative result yet, 

it is not statistically significant at any confidence level. However, over 10 years, it 

shows the negative result significantly at 99% confidence level, meaning that Smart 

Beta strategy does not only fail to generate the excess positive return but even worse, 

it generates the return statistic significantly lower than the market.  Apart from that, 

the size factor is the only factor that provide a discount effect towards the return of 

Smart Beta ETFs. This is coherent with our suggestion above that Smart Beta strategy 

should change their investment style from size factor which is consistent well with its 

historical performance in each individual period. 

 

 

Under the purpose of Smart Beta strategy that aims to be the new investment 

tools for the investors who searching for the extra return above market, such results 

would be an unsatisfactory. Smart Beta strategy could not be able to provide the 

positive abnormal return but rather provides a negative return that statistics 

significant. As a consequence, Smart Beta strategy should not be considered as an 

effective strategy since such strategy is incapable of reaching the investors’ 

expectation.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
29 

Conclusion 

This paper provides the empirical analysis of the performance of Smart Beta 

ETFs in US market in the aspects of the absolute return, relative return and the risk-

adjusted return as well as the risk factors that expose in Smart Beta ETFs from 2009 

to 2019 period. In a nutshell, Smart Beta may not be a smart strategy as it claimed. 

Under the logic that Smart Beta aims to be a new investment tool for active investors 

who searching for alpha, yet the result is disappointing. There is no evidence in our 

samples of US Smart Beta ETFs that could generate the positive risk-adjusted return 

statistics significantly based on their historical performance over 10 years. 

 From absolute and relative return side, the return that Smart Beta ETFs 

generate still not statistics significantly enough to satisfy its claimed, even though its 

standard deviation is higher than the market. This implies that Smart Beta strategy 

does not follow the idea of a higher risk, a higher return. Moreover, this is coherent 

with the Sharpe ratio result where the performance of Smart Beta does not worth for 

investors to invest, given the unit extra risk that investors may need to take. 

Furthermore, after analyzing into the exposure in risk factors of Smart Beta ETFs, 

Smart Beta failed to generate the abnormal return (alpha) that statistics significant 

over time. Efficient Market Hypothesis theory (EMH) would be one of the potential 

explanations to explain this displeasing result. The US market may be large and 

efficient enough to be left no room for Smart Beta to generate an abnormal return. 

Furthermore, fund managers would have no market timing ability to add the value in 

the Smart Beta ETFs. Due to a lack of liquidity timing skills in fund manager, Smart 

Beta performance is failed to beat the market S&P 500.  

Overall, the financial industry always keeps growing, given the improvement 

in technology and the development of various investment products. Smart Beta 

strategy still has some rooms for future improvement, at least have provided in this 

project. But for now, Smart Beta strategy would not be a good prospect for active 

investors based on their past performance. 
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Appendix  

The Auto-correlation test shows that there is no issue with our samples Smart 

Beta ETFs based on the consistent in mean represents in figure A and constant 

volatility represents in figure B, computed from R programme, which is suitable to 

apply in the Carhart Four-factor model. 

 

 Figure A: Consistent in Mean of Smart Beta ETFs 

Figure A: reports the result of running Auto correlation function on the monthly return of Smart Beta 

ETFs in R-programme 
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 Figure B: Constant Volatility in Smart Beta ETFs 

 

Figure B: reports the result of running Auto correlation function on the monthly return squared of 

Smart Beta ETFs in R-programme 
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