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Volatility, though unobservable and latent in nature, is forecastable due to its persistency 

over time. Financial volatility measures the risk of financial assets’ returns. Voluminous 

literatures on volatility forecasting studies imply risk assessment through volatility study 

is a pre-requisite in managing risk of financial assets. Stocks volatility studies have well 

contributed to the financial volatility literatures but not mutual funds volatility, typically 

in the case of Malaysia.  Inconsistency between funds’ objectives and their risk-return 

relationship attributed to fund managers inability to time the market and stocks 

selectivity over different business cycles as documented in past studies, substantiate the 
risk involved in mutual funds investment.  

 

 

The key motivation of the study is to examine risk of mutual funds investment through 

volatility forecasting approach. The approach of this study focussed on developing and 

determining appropriate forecasting models by way of forecasting accuracy comparison. 

Daily return of seven fund indices (Growth, Growth & Income, Income, Balanced 

Growth, Balanced Growth & Income, Balanced Income and Mixed Asset Growth) 

generated from 57 private equity mutual funds of different investment objective and 

corresponding risk-return characteristics across two sub-periods “with financial crisis” 

(2005-2011) and “without financial crisis” (2012-2019) are examined. The empirical 

evidence from GARCH in Mean (GARCH-M) revealed existence of inconsistency 
between fund objectives and risk-return relationship across seven fund indices. Funds’ 

return volatility is found to be more volatility in sub-period with financial crisis. The 

asymmetric EGARCH under Student-t distribution captures the asymmetrical leverage 

effect well and emerge as the best GARCH model. However, the robust and outlier 

resilience STES with Error and Absolute Error transition variable is the overall best 

model in the one-day ahead volatility forecasting.  
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The Realized Variance MIDAS (RVar-MIDAS) model outperformed both the STES 

methods and the GARCH models in longer lead time (one-week ahead) forecasting. 

Results from the GARCH-MIDAS revealed macroeconomic variables (output, inflation, 

interest rate, money supply and exchange rate) examined exert small impact on funds 

volatility while realized volatility exerts stronger impact, implying sensitivity of mutual 

funds volatility to financial or macroeconomic news than changes of the macroeconomic 
variables.  

 

 

Findings of this study has contributed empirical forecasting models in assessing risk of 

mutual funds investment using the mutual funds indices generated allows a macro-

analysis of funds risk. Inconsistency between funds objectives and their risk-return 

relationship warrants tighter monitoring of fund managers trading behaviour by 

Securities Commission of Malaysia. The sensitivity of funds volatility to both financial 

and macroeconomic news provides a direction to the Malaysian government to exercise 

cautious execution of macroeconomic policies so as not to trigger unnecessary volatility 

in the Malaysian financial market. 
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Walaupun kemudahruapan tidak dapat dilihat dan bersifat pendam, ianya boleh 

diramalkan kerana kewujudannya kekal sehingga jangkamasa panjang. Kemudahruapan 

kewangan mengukur risiko pulangan aset kewangan. Sebilangan besar literatur kajian 

kemudahruapan pulangan aset kewangan menyiratkan penilaian risiko berasaskan 

pendekatan ramalan kemudahruapan pulangan aset adalah pra-syarat kepada pengurusan 

risiko aset kewangan. Walaupun kajian keatas kemudahruapan pulangan saham telah 

banyak menyumbang kepada literatur kemudahruapan kewangan, namun kajian keatas 
volatiliti pulangan dana amanah amat kekurangan terutamanya di Malaysia. 

Ketidakselarasan hubungan diantara objektif pelaburan dana dengan pulangan dan risiko 

dana yang berpunca dari ketidakmampuan pengurus dana didalam penentuan masa 

pelaburan terbaik serta ketidakmampuan didalam pemilihan saham yang bersesuaian 

dengan profil portfolio, membuktikan bahawa risiko wujud didalam pelaburan dana 

amanah. 

 

 

Motivasi utama kajian ini adalah untuk mengkaji risiko pelaburan dana amanah menerusi 

pendekatan ramalan kemudahruapan. Fokus pendekatan kajian ini bertumpu kepada 

pembinaan model peramalan yang paling berkemampuan menerusi perbandingan 

ketepatan ramalan diantara model-model yang diselidiki. Pulangan harian tujuh indeks 
dana (terdiri daripada dana Pertumbuhan, dana Pertumbuhan & Pendapatan, dana 

Pendapatan, dana Pertumbuhan Seimbang, dana Pertumbuhan & Pendapatan Seimbang, 

dana Pendapatan Seimbang dan dana Pertumbuhan Aset Campuran) yang dihasilkan 

daripada 57 dana amanah ekuiti individu dari dua jangkamasa berlainan, iaitu 

jangkamasa "dengan krisis kewangan" (2005-2011) dan jangkamasa "tanpa krisis 

kewangan" (2012-2019). Bukti empirikal dari model Teritlak Autoregresi dan 

Heteroskedastisiti Bersyarat (TAHB) Dalam Min mendedahkan kewujudan 

ketidakselarasan hubungan antara objektif pelaburan dana dengan pulangan dan risiko 

didalam ketujuh-tujuh indeks dana yang dikaji. Kemudahruapan pulangan dana didapati 
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kurang stabil didalam jangkamasa “dengan krisis kewangan”. Model TAHB Eksponen 

Asimetri dengan taburan “Student-t” berjaya mengesan impak “leverage” asimetri 

dengan baik dan muncul sebagai model TAHB terbaik. Walau bagaimanapun, 

kemampuan kaedah Kelancaran Eksponential Peralihan Lancar (KEPL) dengan 

pengubahsuai peralihan Ralat & Ralat Mutlak didalam menangani isu “outlier” 

membuktikan keunggulan kaedah ini dan seterusnya menyerlah sebagai model terbaik 
alam ramalan kemudahruapan pulangan dana satu-hari-kehadapan. 

 

 

Model Realisasi Varians MIDAS (RVar-MIDAS) mengatasi kedua-dua kaedah KEPL 

dan model TAHB dalam ramalan pulangan dana satu-minggu-kehadapan. Keputusan 

kajian yang di perolehi dari model TAHB-MIDAS mendedahkan pengubahsuai 

makroekonomi (terdiri daripada kadar ouput negara, kadar inflasi, kadar faedah, kadar 

penawaran wang dan kadar pertukaran asing) hanya memberikan impak yang lemah 

terhadap kemudahruapan pulangan dana, sementara kemudahruapan yang direalisasikan 

(realized volatility) memberikan impak yang lebih kuat disebabkan kepekaan 

kemudahruapan pulangan dana amanah terhadap berita kewangan serta berita 

makroekonomi yang berpunca daripada perubahan pengubahsuai makroekonomi. 
 

 

Penemuan kajian ini telah menyumbangkan model-model peramalan empirikal untuk 

menilai risiko pelaburan dana amanah menggunakan indeks dana amanah yang 

membolehkan analisis-makro risiko dana dilaksanakan. Ketidakselarasan hubungan 

diantara objektif dana dengan pulangan dan risiko dana menyarankan Suruhanjaya 

Sekuriti Malaysia agar lebih berhati-hati memantau tingkah laku pengurus dana semasa 

urusan jual-beli harian. Sensitiviti kemudahruapan pulangan dana terhadap berita 

kewangan serta berita makroekonomi menyarankan kerajaan Malaysia untuk 

melaksanakan polisi makroekonomi secara berhati-hati agar tidak mencetuskan 

ketidakstabilan pasaran kewangan Malaysia yang tidak diingini. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Background to the Study  

Expected outcome of each decision made across a vast sphere of everyone’s life is a 

function of risk involved.  In financial world, “risk” is often associated with a negative 

connotation involving negative returns (Poon and Granger, 2003). It can be broadly 

defined as “uncertainty” or “unfavourable” outcome of an event (Ladokhin, 2009). Risk 

can be defined quantitatively and qualitatively. From a qualitative perspective, the notion 

of ‘risk’ includes some degree of uncertainty and loss (damage) that might be realised. 

However, when defined quantitatively, it involves analysis of the consequences, arising 
from an action taken, that usually comprise of some commonly asked questions, for 

instance what can possibly happen and what is the probability of it happening (Kaplan 

and Garrick, 1981).  

Given this, risk can be quantified from the perspective of “probability” (chances of loss 

occurring) and “consequences” (degree or impact of loss) as Kaplan and Garrick (1981)  

remarked: 

 

“…the purpose of risk analysis and risk quantification is always to provide 

input to an underlying decision problem which involves not just risks but also 

other forms of costs and benefits. Risk must thus be considered within a 

decision theory context. Within this context, that risk is acceptable, which 
comes along with optimum decision option, all other risks are unacceptable, 

even if smaller.”                                        

[Kaplan and Garrick (1981), p. 25-26] 

Risk can be either upside or downside. While upside and downside risk produce different 

expected outcomes, both leads to a loss if not managed. The former produces a 

favourable expected outcome in the form of an “opportunity”, may result in a loss due 

to “missed opportunity” while the latter produces a “threat”, which obviously resulting 

in a loss. This provides a valid reason why risk must be managed to minimize losses. 

When the earlier statement from Kaplan and Garrick (1981) is applied in the context of 

financial market, managing financial risk involves making investment decision within 

the context of several available options. Once an option with the lowest expected loss or 
damage cost (or rather highest profit, gain or benefit) is identified and chosen, this itself 

represents an optimum investment decision made given available information on risk.  

Within the vocabulary of risk, the fundamental for portfolio optimization, asset pricing 

and risk management centres around volatility, an important concept in financial 

investment. Volatility is the quantified measurement of risk. On this notion, in the 
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context of financial market, the spread (probability) of all outcomes (gain or loss) arising 

from uncertain of an event (investment) is known as volatility (Ladokhin, 2009). Prior 

to assessing risk of an investment, information on volatility of assets’ return within an 

investment horizon (Poon and Granger, 2003) is crucial to investors. A financial asset 

with high volatility in its return would means that value or price of the asset fluctuates 

greatly in either directions, either upside (higher than average return) or downside (lower 
than average return) within a stipulated investment horizon.  Since volatility is the 

quantitative measure of risk, a highly volatile financial asset is generally perceived to be 

of high risk. For decades, the risk-return relationship in financial investments, stock 

particularly, has been the central focus of many researchers and academicians. Industry 

experts like investment or fund managers and investing public who forms bulk of the 

investment community are equally concerned about managing risk of financial 

investment. 

Why is financial risk arising from asset price volatility a concern? For a simple reason, 

investment community in the financial market are largely risk averse by nature with 

exception of a small number who are risk-seeker. This explains why a higher return 

known as “risk premium” is often required to entice investors to accept higher 

investment risk. This is so because investors’ ultimate investment objective is to 
maximize return on money invested given an acceptable level of risk within a stipulated 

investment horizon.   

The long history of stock market’s existence has enabled it to be the most common and 

popularly accepted form of financial investment globally. As such, stock market 

volatility is the most studied financial economics literatures for the past many decades 

up to present. However, the growing importance of equity mutual funds worldwide is 

undeniable. Mutual fund is a form of collective investment where money form investors 

are pooled together and invested into a well-diversified portfolio comprising of stocks 

listed in stock markets, bonds and money market instruments. Given the fact that mutual 

funds are largely invested into stocks, price movement of both stocks and mutual funds 

are certainly correlated. Any changes in one market will influence the other. A plethora 
of past studies have well documented correlation between both mutual funds and stock 

market through inflow and outflow of mutual funds from stock market (Warther, 

1995;Wermers, 1999;Oh and Parwada, 2007;Low and Ghazali, 2007;Cao, Chang, and 

Wang, 2008;Hung, Lu, and Lee, 2010;Kim, Kwon, and Oh, 2016;Qureshi, Kutan, Ismail, 

and Gee, 2017). 

Given the co-movement of stocks prices and mutual funds prices (Warther, 1995), 

measured as Net Asset Value (NAV henceforth), daily funds inflow into and outflow 

from stock market driven by stock prices volatility ultimately influence volatility in 

funds’ return. This means a positive correlation between mutual funds flow and funds’ 

daily NAV exist (Kim et al., 2016). Sentiment of funds investors and fund managers are 

vital factor in determining inflow and outflow of equity funds which influences stocks 

return (Goetzmann and Massa, 2003). Fund investors may react by either increasing (top 
up) or decreasing (repurchase or switch out) their equity funds holding in their 

investment portfolio depending on the news impact in the market. Similarly, fund 
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managers too will adjust risk in their portfolio by picking up or disposing appropriate 

stocks, depending on the market conditions. A negative or “bad news” will result in 

investor “herding” (follow what other investors decide due to lack of information in 

making decision) behaviour of repurchasing (selling) their funds units driving funds 

prices down and vice-versa (Frazzini and Lamont, 2008). This explains why stock prices 

volatility arising from news impact drive investors’ and fund managers to react, hence 
influencing volatility of equity mutual funds return as daily NAV changes. 

In the case of Malaysia, although mutual funds industry commenced in 1959, slightly 

later than many other countries, it’s significant contribution to the Malaysian capital 

market is noteworthy. Figure 1.1a shows the strong growth of Malaysian mutual funds 

industry, particularly in the last four years since 2016 has resulted a significant 28.2% 

Net Asset Value contribution to total Malaysian capital market capitalization as of end 

of 2019 as captured by the Securities Commission of Malaysia. Interestingly and worth 

noting that during period 2007-2008 of global financial crisis, although mutual funds 

NAV declined in year 2008, its contribution against total market capitalization of Bursa 

Malaysia continued to grow from 15.2% in 2007 to 19.7% in 2008 (see Figure 1.1a). 

 

Figure 1.1a : Contribution of NAV over total market capitalization of Bursa 

Malaysia 2005-2019 

(Source: Author’s own compilation from data extracted from the official website of the 

Malaysian Securities Commission, available at: www.sc.com.my) 

 

 

This may be due to risk averse stocks investors prefers to hold their investment position 
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view of the stock market volatility during the Global Financial Crisis period. While 
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contribution to Malaysian total market capitalization has risen from 22.4% in 2017 to 

25.1% in 2018 (see Figure 1.1a), implying mutual funds is growing at a faster pace than 

the Malaysian stock market in terms of market capitalization. The increasing number of 

mutual funds launched in Malaysia after 2004 has resulted in continuous uptrend with 

significant growth over the past fifteen years, implying growing acceptance of mutual 

funds as an alternative investment option to stock market among Malaysians.   

 

Figure 1.1b :Net Asset Value (NAV) of Malaysian mutual funds from 2005-2019 

(Source: Author’s own compilation from data extracted from official website of the 

Malaysian Securities Commission, available at: www.sc.com.my) 

The significant growth and importance of mutual funds as an investment option both 

globally and in Malaysia has caused emergence of voluminous mutual funds studies in 

past decades. Most of past literatures focussed predominantly on evaluation of mutual 

funds’ performance, covering both international (Sharpe, 1966; Jensen, 1967b; Lehmann 

and Modest, 1987; Ippolito, 1989; Grinblatt and Titman, 1989; Rao, Tauni, Iqbal, and 

Umar, 2017) as well in Malaysia (Shamser Mohamed and Mohd Nassir, 1995; Md Nassir, 

Mohamed, and Ngu, 1997; Abdullah, Hassan, and Mohamad, 2007; Low, 2007b; Low, 

2012; Boo, Ee, Li, and Rashid, 2017; Alwi, Ahmad, Amir Hashim, and Mohd Naim, 
2019).  

However, given the best knowledge of the author of this study, mutual funds volatility 

studies in Malaysia have been observed to be scanty or possibly none to date. In addition, 

there were only a few studies abroad documenting mutual funds volatility (Busse, 1999; 

Giambona and Golec, 2009; Xie and Huang, 2013a; Livingston, Yao, and Zhou, 2019). 
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need to address research issues raised and summarized in problem statement is the 

primary motivation of this study. 

1.2 Problem Statement 

Financial risk-return relationship is an area well researched upon. Given the risk averse 

nature of investors, acceptance of higher investment risk must be compensated with 

higher expected return or risk premium. Managing financial investment is not merely 

selecting a fund with high historical return without assessing its risk. The first step in 

managing an investment return should begin with managing risk associated with it. 

Development of a good financial volatility forecast of financial asset over its investment 

horizon is a crucial first step in managing risk (Poon and Granger, 2003). This notion 
sets the foundation of this study and the motivation is driven by a need to address the 

following research issues surrounding risk in mutual funds investment documented in 

past literatures: 

 

a) Inconsistency of investment objectives and its risk-return relationship. 

b) Unobservable volatility and stylized facts of financial time series. 

c) Impact of macroeconomic on funds’ short-term and long-term volatility. 

 

 

1.2.1 Inconsistency of investment objectives and risk-return relationship  

Risk exposure of each mutual fund is governed strictly by its investment objectives stated 

in the Fund Prospectus and Trust Deed of each fund. The daily trading operation of 

mutual fund managers are strictly governed by the guidelines on asset allocation outlined 

in these documents. Performance of funds are largely dependent on fund managers’ 

ability to strike balance between diversifying risk and optimizing return for unit holders 
(mutual funds investors). This challenging task certainly requires fund managers’ ability 

in “timing the market” as well as “selectivity” of appropriate stocks to be included into 

their funds’ portfolio which comply with the stipulated asset allocation guidelines. In 

short, integrity and professionalism of fund managers in discharging the mandate 

entrusted by fund investors are the underlying crucial factors determining risk 

diversification and return optimization of a fund. Herein lies the element of “human risk” 

as one of the many types of other risks, for example, market risk, inflation risk, interest 

rate risk, exchange rate risk, credit risk, liquidity risk, country risk (political instability) 

and so on. Such “human risk” is known as “fund management risk”, a form of 

unsystematic risk (diversifiable risk).  

Mutual fund is itself a portfolio comprising securities from several asset classes comprise 

of stocks, bonds and money market instruments. Risk diversification is a key salient 
feature of mutual funds, often heavily promoted by fund management companies besides 

its cost-efficient approach to accessing a diversified investment portfolio (Humphrey, 

Benson, Low, and Lee, 2015) compared to high risk exposure of investing directly in 

specific stocks listed on stock exchange. A fund portfolio risk is deemed 75%-80% 
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diversified if it consists of at least 15 stocks (Evans and Archer, 1968; Surz and Price, 

2000) while Statman (1987) recommended between 30 to 40 stocks in one mutual fund.  

Risk diversification in unit trust can be viewed from two perspectives, one being the 

“diversification within an asset class” while the other being “diversification across asset 

classes” (commonly called “asset allocation” between asset classes of stocks, bonds and 

money market instruments). Asset allocation addresses mutual funds investors’ concern 
as to how much to diversify in stocks, bonds and money market instruments. Technically, 

given appropriate asset allocation that corresponds to its investment objectives, a mutual 

fund should appropriately reflect the fund’s risk exposure and the expected return that 

closely related to its investment objective. Appendix A1 shows how risk exposure of 

mutual funds is categorized in accordance to corresponding funds’ investment objectives 

and its asset allocation in the Malaysian context. 

However, despite the risk diversification rules, it is common for fund managers to adopt 

“active portfolio management” style particularly during period of market uptrend. This 

implies tendency of a trade-off between portfolio return optimization and portfolio risk 

diversification. Given “peer-pressure” and competitive environment to perform, fund 

managers tend to disregard asset allocation guidelines governing their daily trading 

activities (Kim, Shukla, and Tomas, 2000). This often resulted in failure of funds 
portfolio risk diversification as tendency of fund managers to pick riskier equity stocks 

may jeopardize overall portfolio return (DiBartolomeo and Witkowski, 1997; Md Nassir 

et al., 1997).  

Such irrational behaviour of fund managers may lead to misjudgement in selecting the 

wrong stocks (selectivity inability issue) at the wrong timing (market timing inability 

issue) into their funds’ portfolio. With the exception of study by Mansor and Bhatti 

(2011), evidences documented in many past literature seem to incline towards fund 

managers’ “market timing inability” (Treynor and Mazuy, 1966a; Hendriksson, 1984; 

Chen, Lee, Rahman, and Chan, 1992; Md Nassir et al., 1997; Low, 2007a; Ünal and 

Faruk, 2015; He and Cao, 2015) than “stocks selection inability” (Jensen, 1967; Chan 

and Cheng, 2003). In addition, some past literature has documented fund managers to be 
both poor “market timer” and poor “stock selector” (Musah, Senyo, and Nuhu, 2014; 

Veloso Neto, Sequeira da Mota Lobao, and Vieira, 2017). 

Nevertheless, past studies, see (Chen et al., 1992; Md Nassir et al., 1997; Kao, Cheng, 

and Chan, 1998) do revealed selectivity ability of fund managers where their “time-

varying skills” enable them to be competent “market timer” during market downturn or 

crisis period. Meanwhile in a market uptrend or non-crisis period, past studies, see (Kok, 

Goh, and Wong, 2004; Kacperczyk, Nieuwerburgh, and Veldkamp, 2014) highlighted 

fund managers “stocks selectivity” inability. Interestingly, riskier funds were found to 

have negative relationship with fund managers’ stocks selectivity ability (Low, 2012). 

Such risky fund will not be able to produce good returns as market risk arising from 

unpredictable dynamism of stock price movement undermine capability of fund 

managers to appropriately select stocks into their funds’ portfolio. As such, Low (2012) 
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suggested that high risk funds should be managed by fund manager possessing market 

timing ability instead. 

Pressures attributed to “investment return accountability” and “peer competition”, 

compounded by inability to time the market and poor stock selection ability have driven 

fund managers to act irrationally, thus disregarding funds objectives outlined in fund’s 

prospectus. Brown and Goetzmann (1997) commented such fund managers’ behaviour 
as follows: 

 

“It is not surprising that the categories based on returns outperform the standard 

industry classifications. Funds categories like ‘growth’ and ‘growth and 

income’ represent an invitation to fund management gamesmanship. Once a 

fund is classified into a category, there is little incentive to pursue an investment 

strategy that will ensure that future fund performance will be close to the 

category average in the future…mutual funds investors flock to superior 

performers in each fund category. Given this information, fund managers are 

not rewarded by maintaining strategies consistent with their industry 

classification.”  

[Brown and Goetzmann (1997), p.395] 

Such behaviour of fund managers is the primary reason of inconsistency found between 

funds’ objectives and the funds’ risk-return attributes. DiBartolomeo and Witkowski 

(1997) validated such behaviour when 40% (298 out of 748) of the mutual funds were 

found to have misclassified fund objectives. Similarly, the study of Kim, Shukla, and 

Tomas (2000) found about 50% of the funds sampled have inconsistency between pre-

determined objectives and funds risk characteristics. In addition, returns of 33% of funds 

sampled were found to be severely deviated from their stated objectives. Meanwhile, a 

separate study of Chinese mutual funds using discriminant analysis, 50% (11 out of 22 

funds examined) of the funds also have such inconsistency (Jin and Yang, 2004). Such 

deviations exert detrimental impact on investors’ expected investment return.  

In the case of Malaysia, micro-analysis into 31 individual domestic mutual funds by Md 
Nassir et al. (1997) revealed 81% of the funds sampled failed to achieve the minimum 

50% diversification against market risk, measured by the coefficient of determination R2 

(correlation between the fund’s return and market returns). Surprisingly, riskier growth 

funds category scored the lowest level of diversification at 53% but lower risk balance 

funds category scored higher level of diversification at 60%. Riskier high growth funds 

are generally actively managed with high degree of selectivity (stocks picking) more so 

during stock market uptrend. Therefore, an inverse relationship exists between stock 

selectivity and asset allocation, implying a trade-off between “selectivity” and portfolio 

risk diversification.  

The findings of Md Nassir et al. (1997) concurred with an earlier study of similar 

capacity by (Mohamed & Mohd Nassir, 1995) and was even supported in a later study 

by Chen, Adams, and Taf (2013). Such trade-off is expected when fund managers 
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managing higher risk growth funds tend to increase portfolio risk by selecting riskier and 

volatile stocks especially during market uptrend, hoping to reap higher profit. This has 

resulted inconsistency between funds objectives and its risk-return relationship at the 

expense of risk diversification.  Such issue if left unchecked, can adversely affect mutual 

funds investors who are largely risk averse yet lack expertise to directly invest in stock 

markets. Fund investors may end up receiving lower than expected profit or even loss. 
Over time, this issue may lead to fading confidence in mutual fund investment among 

existing and potential mutual funds investors. This consequently triggers huge exit of 

mutual funds from financial market causing volatility of stock market and eventually 

impede the growth of economy as investment takes a setback.   

1.2.2 Unobservable volatility and financial series stylized facts 

Market uncertainty and volatility of financial assets returns are often attributed to impact 

from news and information available in both financial market and the economic 

environment. News impact of financial market is visibly seen in the behaviour of largely 

risk-averse investors which reflect their perception towards risk (Engle and Ng, 1993). 

In a study related to mutual funds, it was found that both stock market and 

macroeconomic related factors (proxied by dividend yield and consumption wealth) 

contributed 40.8% and 51.7% respectively to mutual fund flowing into stock market 

(Jank, 2012) which obviously cause volatility in both stocks and mutual funds markets. 

This explains how news impact affects volatility of financial markets. Such investors’ 

behaviour often led many financial time series (stocks in particular and mutual funds 
likewise) to exhibit a set of unique attributes or characteristics comprise of volatility 

clustering, volatility persistency, asymmetrical (skewed) and leptokurtic distribution as 

well as leverage effect (Poon and Granger, 2003; Malmsten and Teräsvirta, 2010).   

A thorough review of ninety three past working or published papers dwelling into 

performance of various volatility forecasting models by Granger and Poon (2003) 

highlights the existence of these stylized facts of financial time series:  

 

“There are several salient features about financial time series and financial 

market volatility that are now well documented. These include fat tail 

distributions of risky asset returns, volatility clustering, asymmetry and mean 

reversion, and co-movements of volatilities across assets and financial markets. 

More recent research finds correlation among volatility is stronger than that 
among returns and both tend to increase during bear markets and financial 

crises.”  

[Granger and Poon (2003), p. 481] 

Random Walk Theory assumed that successive prices of financial assets are independent 

(Fama, 1965a). The independency of successive changes in stock prices advocated by 

the Random Walk Theory implies successive stock price changes has “no memory”. As 

such, the error term of return in each time period is independently and identically 

distributed (iid.) or rather random, with constant variance. This means there is no 

possibility of using past information on stock returns to predict or forecast the random 
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error term of future returns (Figlewski, 1997). From perspective of investment 

practicality, past prices of stock cannot be used to predict future stock prices. This means 

all available news or information which influences the behaviour of stocks investors has 

been fully reflected in the prevailing stock prices. On the same note, Efficient Market 

Hypothesis (EMH) advocated that when stock prices reflect the “intrinsic value” of each 

stock, the stock market is deemed as efficient and investors will not be able to reap extra 
capital gain from stock trading since all market information is known to all investors 

(symmetric information).  

However, Mandelbrot (1963) asserted that financial time series are not independently 

and identically distributed, hence invalidated the Efficient Market Hypothesis which 

serves as the foundation of Random Walk Theory. In fact, he argued that: 

 

“At a closer inspection, however, one notes that large price changes are not 

isolated between period of slow change; they rather tend to be the result of 

several fluctuations, some of which ‘overshoot’ the final change…In other 

words, large changes tend to be followed by large changes – of either sign – 

and small changes tend to be followed by small changes.”  

[Mandelbrot (1963), p. 418] 

Mandelbrot’s “eye-opening” statement triggered the start of an insight into the existence 

of “volatility clustering” in financial return time series. The nature of financial return 

time series which often comprise of high frequency observations (inter-day or even intra-

day) can intensify the influence of non-systematic factors (for example news impact 

triggering reaction from investors) on prices volatility of financial instrument over time. 

Such phenomena reflect the behaviour or reaction of financial investors during the ups 

and downs of financial market since investors are largely risk-averse in nature. Given 

this, the random error term of financial time series should not contain a constant variance, 

instead a time-varying non-constant variance arising from autocorrelation between the 

error terms, hence not identically (asymmetrically) distributed. This phenomenon of 

non-constant variance of the error term is statistically known as heteroskedasticity 
(Engle, 1982; Bollerslev, 1986; Schwert, 1989; Nelson, 1991). Mutual funds literatures 

on volatilities by Busse (1999), Giambona and Golec (2009), Xie and Huang, (2013a) 

and Livingston et al. (2019) are the very few initial studies that confirmed presence of 

heteroskedasticity in equity mutual funds in both the United States and China. 

The presence of heteroskedastic nature in mutual funds series directly opposes standard 

deviation measurement for risk where the assumptions of constant variance over time 

(non-time varying) and normal distribution must be fulfilled. Assuming financial asset 

returns are truly independent and identically distributed and constant variance of the 

error term prevails, then obtaining a long-term variance of return is relatively straight 

forward, simply multiplying the one period variance of return with the number of periods 

into future. However, this is never the case in reality (Granger and Poon, 2003) thus 

rejecting the validity of the Random Walk Theory claiming existence of randomness 
between successive prices of financial assets.   
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The existence of heteroskedasticity in financial returns time series is attributed to 

correlation between the returns across periods. Heteroskedasticity can be captured by a 

conditional variance process where the non-constant or time-varying variance of the 

error term is modelled as a function of the residuals obtained from the conditional mean 

process (Akgiray, 1989). In fact, the conditional variance of financial returns persists 

(volatility persistency) (Engle & Bollerslev, 1986) and gradually decays overtime, 
implying a mean reverting process. Such persistency could possibly remain in effect at 

half of the initial volatility impact even after a year (Chou, 1988). Given volatility 

persistency over time in the financial time series, volatility of mutual funds certainly can 

be modelled and is forecastable. 

The Autoregressive Conditional Heteroskedasticity (ARCH) introduced by Engle (1982), 

and later improvised by Bollerslev (1986) to become Generalized Autoregressive 

Conditional Heteroskedasticity (GARCH henceforth), are regarded as a reliable 

“workhorse” for volatility forecasting as documented in abundant past literatures. 

However, almost two decades post introduction of the GARCH framework, a more 

robust method of forecasting volatility known as Smooth Transition Exponential 

Smoothing (STES) was introduced by Taylor (2004a) which employed an adaptive 

smoothing parameter that vary as characteristics of time series changes via a logistic 
function of user-specified transition variable. This method though emerged later than the 

GARCH models, has shown empirical superiority over the GARCH model and the 

exponential smoothing methods (Taylor, 2004b; Liu, Taylor, and Choo, 2020).  Since 

volatility is unobservable, squared residuals have been widely adopted as closest proxy 

for actual or true volatility in post-sample forecasting error evaluation of the GARCH 

models and STES method. The overall conceptual framework of volatility forecasting is 

illustrated in Figure 1.2. 

In mutual fund industry, Fund Volatility Factor (FVF henceforth) is the volatility 

indicator calculated monthly by Lipper Analytics, an independent international Funds 

Performance Rating Organization (FPRO) actively involved in funds’ performance 

rating regionally and globally. Only mutual funds that have survived a period of three 
year (36 months) in the market since inception or launch will be assigned FVF. The main 

aim of FVF is to provide investors with a first glance of a fund’s risk within the preceding 

immediate 36 months period. Information on FVF for each fund is made accessible to 

public and investors through periodical (usually monthly or quarterly) funds review 

reports via official website of respective fund management company.  

The value of FVF calculated for each fund varies from one reporting period to the other 

when stock market condition changes in accordance to systematic risk (non-diversifiable 

market risk). Since mutual funds are invested in stock market, any volatility in stock 

market over time certainly exerts impact on volatility of mutual funds as there is a co-

movement in both stock market volatility and equity mutual.  
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Funds market as described in the Positive Feedback Trading Hypothesis (momentum 

behaviour), implying stock volatility influenced equity mutual funds inflow into and 

outflow from stock market. In contrast, the balanced funds inflow into and outflow from 

stock market is inversely related to stock market volatility, implying a Negative 

Feedback Trading Hypothesis (contrarian behaviour) of funds investors (Warther, 1995; 

Jank, 2012; Qureshi et al., 2017). This explains why a fund with low FVF value in one 
period has tendency to become higher in another period, depending on stock market 

volatility which influences mutual fund flows besides changes in the macroeconomic 

landscape. 

FVF is defined as annualised standard deviation of mutual fund’s total month-end returns 

for a rolling period of past 36 months (3 years). FVF is calculated using a sample 

standard deviation measurement:   
 

Suppose standard deviation = √ A, and  𝐴 = 
∑ (𝑋𝑖−𝜇)

2𝑁
𝑖=1

𝑁−1
   where 

 

Xi = month-end total return for the ith month 

N  = number of month-end total returns in the period 

μ   = the mean of the month-end total returns for the period 

 
 

FVF (annualised standard deviation) = √ number of periods per year x standard deviation.  

As prior discussion has elaborated the weakness of standard deviation measurement for 

risk, FVF is an “unconditional variance”, calculated from historical returns of each fund 

in past 36 months period does not depends on information from past periods or rather it 

is non-time varying. 

Reliability of standard deviation as a fund risk indicator is subject to fulfilment of the 

assumption of normality of a fund’s return series distribution, where mean is used as the 

central tendency indicator. Given its historical nature, it is certainly not a “forward-

looking” risk indicator, hence not value-added to funds investors as an appropriate fund 

risk indicator in selecting funds. Past performance (whether good or bad) is not an 
indication or benchmark for future performance of a fund. Furthermore, the stylized facts 

of financial return time series will certainly undermine FVF as a fund risk indicator since 

it a standard deviation measurement. FVF could possibly misled investors and ended up 

selecting funds which contradict investors’ risk tolerance, thus jeopardising their 

investment returns.  

1.2.3 Impact of macroeconomics on long term volatility of mutual funds 

Changes in macroeconomics variables like gross domestic product (GDP), general price 

level, supply of money, interest rates, exchange rate and unemployment do exert impact 

on financial market, stocks market typically. The effect from changes in 

macroeconomics variables can influence expectation of economic units (individuals, 

firms and government) with regards to expected outcome of economic condition not 
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merely short-term but long-term as well in view of lagged effect of macroeconomic 

variables on real economic variables like output and employment. The role of 

expectation determines the behaviors of economic units in their decision-making which 

influences level of consumption and investment and ultimately aggregate output of an 

economy.   

Economic conditions constantly change over time and moves in a cyclical manner 
represented by business cycles. Short run economic shock or fluctuations can either 

result in a “recessionary gap” or an “inflationary gap” where both are not desirable. 

Appropriate macroeconomic policies, namely Monetary, Fiscal, Supply Side and 

Foreign Exchange policy, are often employed by both the Central Bank and government 

to eliminate imbalances and steer the economy back to its intended long-term growth 

path. Execution of policies will result in changes to macroeconomic variables like 

interest rate, money supply and exchange rate, which will affect three key 

macroeconomics goals of Gross Domestic Product (GDP) growth, low unemployment 

and manageable inflation. 

Stock market is often regarded as the barometer of an economy. A strong financial 

market implies the strength, stability and health of an economy. Stock prices reflects 

investors’ confidence in the companies as well as an optimistic outlook towards an 
economy. The fact that influence of changes in macroeconomics variables on stock 

prices volatility is unavoidable as documented in voluminous past literatures (Chen et 

al., 1986; Schwert, 1989; Schwert, 1990; Thorbecke, 1997; Kwon and Shin, 1999; 

Nasseh and Strauss, 2000; Abbas, Mcmillan, and Wang, 2018; John, Scicluna, and Bai, 

2019). Stocks volatility triggers “wealth effect” that changes the level of consumption, 

investment and eventually affect aggregate demand of an economy (Schwert, 1990).  

The amount of literature documenting relationships between stocks returns and mutual 

funds flow are significant. According to Feedback Trader hypothesis, although positive 

co-movement exist (Warther, 1995), stock returns induce inflows into equity based 

mutual funds and vice-versa, the causality is bi-directional (Jank, 2012). Given existence 

of co-movement between stocks return and mutual funds’ performance, macroeconomic 
variables influencing long run volatility of stocks returns could possibly influence 

returns of mutual funds. While there are decent amount of literature concerning influence 

of macroeconomic variables on mutual funds’ long-term return performance, in-depth 

study on its long-term volatility are scarce, both internationally and domestically. There 

is possibly none been done for the case of Malaysia.  

The greatest challenge in assessing long-term volatility of mutual funds is differences in 

data frequency.  Mutual funds or any other financial assets prices are in daily frequency, 

hence short-term volatility forecasting is never an issue. However, macroeconomics 

variables are generally recorded in month, quarter or annual frequency. Among the few 

past literatures examining long-term mutual funds’ return performance in Malaysian 

market (Abdullah Othman, Kameel, and Abdul Aziz, 2013; Hasan, Kameel, and Aziz, 

2015; Othman, Aziz, and Kassim, 2018), the dependent variables were aggregated to the 
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same frequency as the explanatory macroeconomic variables. The aggregation of higher 

frequency daily funds NAV to monthly, quarterly or annually will cause valuable 

information to be discarded, causing an inaccurate estimation of impact of 

macroeconomic variables on a fund’s performance.   

GARCH-MIDAS is a robust component GARCH model capable of decomposing short-

term and long-term volatility components of a financial asset. Lower frequency 
macroeconomic variables (often sampled in monthly, quarterly or annually) can be 

directly imputed into the model without penalizing valuable information on volatility 

residing in the higher frequency funds’ daily NAV via a parsimoniously parametrized 

MIDAS filter (Mixed Data Sampling) which uses a lag polynomial function with choices 

of different weighting scheme.  Past literature using GARCH-MIDAS has documented 

better accuracy in volatility forecasting when long term volatility component is 

incorporated (Engle, Ghysels, & Sohn, 2013; Asgharian, Hou, & Javed, 2013; Girardin 

& Joyeux, 2013; Zhou, Fu, Jiang, Zeng, & Lin, 2019; Abebe, 2020). 

The emergence of MIDAS Regression has resolved the issue of regression between 

dependent and independent variables of different frequency. Higher frequency data 

(intraday, daily or weekly) which contains more information on volatility can be 

regressed against lower frequency data (the dependent variable) capitalizing on the 
robust feature of the MIDAS lag polynomial function (Ghysels, Santa-Clara, & 

Valkanov, 2004). The MIDAS filter in the GARCH-MIDAS has enabled application of 

“Realized Volatility”, a more robust and accurate volatility forecasting obtained from 

summation of squared return (higher frequency data) over a stipulated period in the long-

term volatility component of GARCH-MIDAS model. Realized Volatility (standard 

deviation of Realized Variance) is an “unbiased estimator” for funds’ return volatility as 

well as being proxy to actual or true volatility which is often unobservable in reality 

(Bollerslev and Andersen, 1998; Andersen, Bollerslev, Diebold, and Labys, 2003).   

1.3 Research Questions 

The following research questions are derived from various research issues highlighted 

as summarized in the problem statement: 

 

Research Question 1: Do respective mutual funds’ investment objectives correctly 

reflect funds potential return and their risk exposure indicated by the industrial accepted 

standard deviation based FVF (Funds Volatility Factor)? 

Research Question 2: Do STES methods outperform GARCH models and other ad-hoc 

methods in one day ahead volatility forecasting of mutual funds’ return while 

asymmetric GARCH outperform symmetric GARCH in capturing leverage effect? 
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Research Question 3: Does combination of Mixed Data Sampling (MIDAS) method with 

Realized Variance (RVar) measures outperform other models in longer lead time (one -

week ahead) volatility forecasting of mutual funds’ return? 

Research Question 4: Does long-term impact of macroeconomic variables influence 

volatility of mutual funds and GARCH-MIDAS model outperform standard GARCH 

(1,1) in short-term volatility forecasting of mutual funds’ return? 

1.4 Research Objectives 

General objective of this study is to assess risk of private equity mutual funds in Malaysia 

through volatility forecasting with the following four specific research objectives: 

 
Specific Objective 1: 

To examine consistency between of mutual funds’ investment objective against its 

potential risk-return relationship of mutual fund indices measured by FVF under two 

different economic conditions (with and without financial crisis) using alternative risk 

measurement to FVF calculation. 

Specific Objective 2:   

To determine best model or method (among GARCH, STES, Ad-hoc) for short-term 

(one-day ahead) post-sample volatility forecasting of mutual fund indices under two 

different sub-periods of with and without financial crisis. 

Specific Objective 3:  

To verify supremacy of a combined mixed data sampling regression with realized 

variance measures in longer lead-time (one-week ahead) volatility forecasting of mutual 

fund indices under two different sub-periods of with and without financial crisis. 

Specific Objective 4:  

To examine the long-term impact of changes in macroeconomic variables on short-term 

volatility forecasting of mutual fund indices’ return. 

1.5 Scope of study 

This study examines only private (exclude public equity mutual funds) equity mutual 

funds (exclude wholesale) in Malaysia managed by top seven private funds management 

companies comprising Public Mutual Bhd, CIMB-Principal Asset Management Bhd, 
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Affin-Hwang Capital Management Bhd, RHB Asset Management Bhd, AmFunds 

Management Bhd, Eastspring Investments Bhd and Manulife Investment Management 

Bhd. These seven local fund management companies are chosen as summation of their 

asset under management (up to 30th Sept 2020) is approximately 93% of total net asset 

value of private mutual funds in Malaysia.  Their respective market share is shown in 

Figure 1.6. 

A total of fifty-seven private equity mutual funds (exclude bond or fixed income and 

money market funds) from seven different fund investment objectives namely equity 

growth, equity growth & income, equity income, balanced growth, balanced growth & 

income, balanced income and mixed asset growth) are selected based on the availability 

of data fitting the chosen analysis period covering January 3rd 2005 to December 31st 

2019. Data from year 2020 and beyond is not explored in view of possible effect by the 

COVID-19 pandemic as this study is specifically keen to examine behaviour of mutual 

funds in sub-periods with and without financial crisis. 

1.6 Significance of the study 

Significance of any research work implies its novelty and importance. The significance 

of this study lies in assessing risk of equity mutual funds in Malaysia where mutual fund 

investment is generally perceived as a relatively lower risk type of investment option 

compared to investment in stocks. For decades, most prior studies were primarily 

focusing on factors affecting return performance of mutual funds covering a wide scope 

of market timing and selectivity ability of fund managers, funds risk diversification 
against market risk, characteristics of mutual funds, investors behaviour, risk-return 

relationship, fund flow and stock market returns relationship. Effective management of 

fund performance does not merely revolve around maximizing returns but equally 

important is to manage the risk associated with the expected return as reflected in a 

fund’s returns volatility.   
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Figure 1.6 : Market share of top seven private mutual funds management 

companies in Malaysia 
(Source: author’s own compilation from respective company’s website). 

Past studies have merely examined trade-off between return and degree of risk 

diversification of a selection of individual mutual funds against market risk using the 

popular Capital Asset Pricing Model (CAPM). However, CAPM is not able to address 

issue of unique stylized fact of heteroskedasticity (non-constant variance of the error 

term) often found in financial return time series. It has been observed that none of the 

past studies on mutual fund in Malaysia have examined mutual funds’ risk from a 

volatility forecasting perspective using Conditional Variance modelling.  

Appropriately, this study offers insights into volatility of fifty-seven mutual funds of 

seven different fund investment objectives represented by seven fund indices, created by 

clustering mutual funds of the same investment objectives together as indicated in each 

fund’s fact sheets available in the official website of respective fund management 
company. Using the seven  equity mutual fund indices generated, this study applied 

several volatility forecasting models and methods comprise of the Generalized 

Autoregressive Conditional Heteroscedasticity (henceforth GARCH), Smooth 

Transition Exponential Smoothing (henceforth STES) methods, Mixed Data Sampling 

(henceforth MIDAS) Regression and the component GARCH-MIDAS model to 

estimate and forecast both short-term and long-term volatility of private equity mutual 

funds in Malaysia under two different sub-periods of with and without financial crisis.  
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The author believes this volatility study is possibly the first to assess risk of private 

equity mutual funds in Malaysia based on a macro-analysis perspective using seven 

created mutual fund indices that have existed in Malaysia to the best knowledge of the 

author. In addition, application of several statistically robust forecasting models and 

methods to examine volatility of mutual funds returns has been observed not applied 

before in past studies. Furthermore, the industry wide endorsed “Fund Volatility Factor” 
(FVF) as the funds’ risk indicator has never been questioned or empirically examined 

about its reliability in terms of correctly reflecting the risk level of funds.  Based on 

several weaknesses highlighted in the problem statement, it is vital to thoroughly 

examine using alternative approach in calculating FVF to determine consistency and 

reliability of the FVF risk indicator across funds of different investment objectives. 

Outcomes from this study provide significant managerial, business as well as 

policymaking implications in the following manner: 

 

a) Existing or potential investors of unit trust funds will be able to make better 

informed decision of their investment in various mutual fund category when 

NAV of funds can be forecasted based on the volatility forecasting model 

developed from this study. 
 

b) Fund managers able to better manage their customers’ investment portfolio 

based on volatility forecasting approach using various funds’ indices created. 

  

c) Policymaker (government) will be able to gauge the impact of changes in 

macroeconomic variables studied with regards to volatility of various mutual 

funds indices, hence exercise prudence management of macroeconomic 

policies so as not to trigger unnecessary distortion to mutual funds market as 

well as stocks market (given the co-movement of both markers) that may 

destabilize total capital market and the Malaysian economy. 

 
 

The research gaps highlighted serves as the basis of novelty and significance of this study.  

1.7 Organization of the study 

Following this introduction chapter, the remaining chapters of this study shall be 
organized in the follow manner. Chapter 2 reviews past literatures, both theoretical and 

empirical, on financial volatility studies covering various statistical models and methods 

of volatility forecasting including the GARCH (Generalized Autoregressive Conditional 

Heteroskedasticity) model, Smooth Transition Exponential Smoothing (STES) methods 

with five different transition variables,  MIDAS Regression with its supremacy in 

handling data of different frequency and finally the GARCH-MIDAS models in 

accounting for impact of long-term volatility component on short-term volatility 

forecasting.  

The methodology adopted, results and discussion on findings are presented in Chapter 

3,4,5 and 6 for respective specific research objectives. Chapter 3 examines the 

inconsistency between risk-return and funds’ objective using the GARCH in Mean 
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model. It also examines alternative fund risk measurements in calculating FVF by 

comparing two alternative measurements of Median Absolute Deviation and Realized 

Variance against the standard deviation measurement presently adopted by the mutual 

funds industry. Chapter 4 provides methodology adopted for a short-term one-day ahead 

volatility forecasting for all seven fund indices in two different sub-periods of with and 

without crisis. The in-sample and post-sample forecasting results comparison between 
GARCH models, STES methods and other approaches to ascertain the best volatility 

forecasting model under different post-sample evaluation criteria are provided and 

discussed. Chapter 5 elaborates the methodology adopted in a longer lead-time one-week 

ahead volatility forecasting. Comparative results to verify supremacy of MIDAS (Mixed 

Data Sampling) Regression models applied with both realized variance and residual 

squared measurements, against DAILYGARCH, WEEKLY-GARCH, DAILY-STES, 

WEEKLY-STES and Weekly Realized Variance Autoregressive model. Chapter 6 

discusses the GARCH-MIDAS methodology and provides empirical results on the long-

term association between volatility of fund indices and several identified 

macroeconomic variables using the GARCH-MIDAS model.  

Lastly, Chapter 7 concludes the whole study with elaboration on the contribution of the 

findings from this study and its implication on macroeconomic policies management, 
operations of mutual funds industry (practitioners) as well as enrichment of literatures 

on volatility studies from perspective of mutual funds particularly. Limitations and 

suggestions for future research undertakings are put forth for further exploration. 

1.8 Summary of the chapter 

This chapter commences with highlights on the importance of managing risk reflected 

by volatility of financial assets’ return. Forecasting volatility of asset returns is the first 

step towards risk assessment. The research issues highlighted three key areas of concern 

pertaining to risk management of mutual funds investment which serves as the 

foundation and motivation towards completion of this study. Four research questions are 

raised from the problem statement leading to establishment of four corresponding 

specific research objectives. Scope of study is specified while significance of the study 

reflects its importance and implications to literature of volatility forecasting, industrial 

practitioners (fund managers and fund investors) and government’s macroeconomic 

policy planning and administration. 
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