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Abstract 

This thesis, structured around four interrelated empirical studies, investigates three key 

aspects that relate to the practice of fund management and analysis: (1) fund returns, (2) fund 

flows, and (3) asset allocations. In fact, managed fund investors make investment decisions 

primarily on the assumption that managed fund performance persists over time, despite the 

lack of evidence for such performance persistence. Therefore, it is compelling to empirically 

investigate factors that are of vital importance to investors if these factors can improve 

investors’ ability to select winning funds, which will ultimately improve their investment 

performance.  

 

The first empirical study investigates the relationship between the performance of Australian 

managed funds and the variables that capture the state of the economy. Apparently, Australian 

investors make investment decisions based primarily on past performance, disregarding other 

factors. This study, motivated by this issue, investigates factors that capture the state of the 

economy, both domestic and international, with the aim of establishing whether those 

economic factors have a possible impact on Australian managed fund returns. This study 

contributes to the existing body of literature by utilising domestic and international 

macroeconomic variables to explain Australian managed fund returns. Moreover, the 

relationship uncovered between fund returns and macroeconomic variables challenges the 

past performance issue attributed to Australian investors. Finally, the findings of this study 

will motivate practitioners to extend their practice beyond using past performance to 

encompass other potential factors. This study uses principal component and regression 

analyses to discover that fund returns can be significantly explained by principal components 

that reflect both international and domestic variables, especially at the next two quarters. The 
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relationships between fund returns and macroeconomic variables are predominantly negative. 

Further, the pooled regression results show that, at a more general level, the explanatory 

power of macroeconomic variables is relatively weak regarding both fixed interest and 

international shares funds, but is strong on multiple assets, property, and Australian shares 

funds. 

 

Building on the first empirical study, the second is an investigation of whether economic 

variables have the potential to predict Australian managed fund returns. Using economic 

variables to predict fund returns is a relatively new area of research; no published study was 

found that investigates this issue in Australia. Therefore, this study helps to fill this gap by 

investigating macroeconomic variables from Australia and overseas markets, as well as 

establishing whether those variables have the potential to predict Australian managed fund 

returns. This study contributes to the growing literature investigating the relationship between 

macroeconomic variables and managed fund returns by shedding new light on the predictive 

power of macroeconomic variables on managed fund returns. Furthermore, the findings of 

this study have the potential to add value from the practitioner’s perspective. Since investors 

always have to reallocate investments between funds, they need to know which economic 

factors may affect their fund returns. Moreover, the findings may refine investor’ ability to 

improve managed fund returns by monitoring the changes in economic conditions. The time-

series regression results suggest that coal price, GDP, and the treasury bill rate have predictive 

power over fund returns. 

 

The third empirical study investigates the relationships between the managed fund flows from 

different investor groups, the stock market returns and the factors that capture the state of the 
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economy in Australia. The dynamic interactions between fund flows and stock market returns 

have been well examined.  

 

More recently, studies investigating fund flows and market returns from a different dimension 

have tried to establish the relationship between fund flows, stock market returns, and the real 

economy. As there is no study addressing this issue in Australia, this study investigates this 

one in the Australian context. This study contributes to several strands of literature. Firstly, it 

is the first to expand the stream of research investigating fund flows and stock market returns 

by providing Australian evidence. Secondly, it sheds new light on the ongoing debate 

regarding the relationship between fund flows and stock market returns by linking the results 

back to the broad literature of the feedback-trader hypothesis. Thirdly, it provides a valuable 

extension to an understanding of the relationship between fund flows and stock market returns 

in Australia. The mechanism between fund flows and the real economy may affect investors’ 

returns if they collectively rebalance their portfolios in response to the changes of these 

variables. This mechanism may also improve the efficiency of fund management by 

understanding and predicting investors’ allocation decisions. This study will also help fund 

managers to reach optimal investment decisions by incorporating fund flows as a factor.  

 

The findings suggest that fund flows from different investor groups are related to the state of 

the economy which is proxied by financial and macroeconomic variables. This study supports 

the theory that the co-movement of fund flows and stock market returns is explained by 

macroeconomic news. The state of the economy does not help to predict fund flows; however, 

fund flows help to predict the state of the economy. This study also supports the theory that 

fund flows are forward-looking and can predict the economy. Moreover, different investor 
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groups, which are proxied by different fund categories, exhibit heterogeneous investment 

patterns. The findings are more pronounced for equity and allocation funds because both of 

these come with higher risk features, compared with fixed income and money market funds. 

 

The fourth empirical study investigates whether the leveraged life cycle strategy is able to 

produce better retirement wealth outcomes than either the balanced, conventional life cycle, 

or the dynamic life cycle strategies. Using the factor of leverage in the design of the defined 

contribution plan’s investment strategy is relatively new; no prior study investigating the 

comparative performance of leveraged life cycle strategy and other strategies has been found. 

Studying issues such as these provides a valuable contribution to the body of pension finance 

literature by embarking on a robust analysis of four factors: balanced strategy, conventional 

life cycle strategies, dynamic life cycle strategies and leveraged life cycle strategies. This 

study may be regarded as unique: it is the first to synthesise the leveraged life cycle strategy 

with other investment strategies currently offered by defined contribution plan providers, as 

well as by those suggested in the literature. The outcomes of this study may also enhance 

investors’ ability to improve fund returns by choosing different investment strategies.   
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Chapter 1: Introduction 

 

1.1 Introduction 

Chapter 1 introduces the thesis. More specifically, section 1.2 briefly outlines the background 

of the research. Section 1.3 presents the motivation for undertaking this research, and then 

introduces the four empirical studies that make up chapters 3, 4, 5 and 6. Section 1.4 presents 

these studies with regard to the literature gaps, motivations, and research questions associated 

with each study. Section 1.5 presents the data, key variables and methods used to answer each 

set of research questions. Section 1.6 provides the key findings of each study. Section 1.7 

discusses their individual contributions and implications. Section 1.8 describes the structure 

of the whole thesis. 

 

1.2 Background 

The basics of investment have not changed in hundreds of years, though the landscape of 

investment is evolving year after year. One main challenge is that investors face a vast array 

of choices of where to invest their money: from traditional investments such as stocks, bonds, 

and cash to numerous alternative investments. Modern portfolio theory (MPT) subscribes to 

the conventional explanations of where to invest. The seminal work of modern portfolio 

theory, by Markowitz (1952), is the first to formally describe the mean-variance optimisation 

framework. This theory shows that investors with knowledge of volatility, expected returns, 

and the correlation between different assets can construct an optimal portfolio that lies on the 

mean-variance efficient frontier. In this framework, investor behaviour is assumed to be 

consistent with a utility that is an increasing function of expected returns and a decreasing 
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function of risk. Therefore, rational investors prefer a portfolio that lies on the efficient 

frontier of the opportunity set because they prefer either the least risk for a given level of 

returns or the highest returns for a given level of risk. 

 

The intuitive appeal of the risk-return trade-off and the popularity of the mean-variance 

optimisation model have anchored the MPT as the cornerstone for investing, which has 

encouraged some investors to build and manage their own investment portfolio. However, the 

process of portfolio management is very challenging particularly for those investors who lack 

the requisite knowledge, skill and experience. For instance, investors face such daunting tasks 

as determining investment objectives, selecting investment strategies and assets, monitoring 

and rebalancing portfolios, and evaluating portfolio performance (Maginn et al., 2007). Many 

other investors place their funds in an investment company, which is a company, trust, or 

partnership that invests pooled funds in assets according to the investment objective. In 

Australia, these types of company, trust, or partnership are called managed funds.  

 

Managed funds are pooled investment vehicles managed by professional investment managers 

who invest, on behalf of investors, into different assets according to some pre-determined 

investment strategies. For instance, an investor can invest in either a single asset class fund, 

such as a stock or fixed income fund, or a multi-sector fund, such as a growth or balance fund 

that contains a mix of different asset classes. There are many advantages of investing in 

managed funds compared with investing in an individual asset. One often-cited advantage of 

managed fund is diversification. Managed funds provide investors with access to diversified 

and professionally managed portfolios that allow investors to gain exposure to a wider array 

of industry sections and investment styles across multiple asset classes. Another benefit is 
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economies of scale: managed funds are able to take advantage of buying and selling volume 

to reduce trading cost for investors. Additional advantages include professional management, 

liquidity, and transparency. As a result, individuals have increased their demand for managed 

funds.  

 

Managed funds, which offer diversification, professional portfolio management, economies of 

scale by reducing costs and increasing returns, and buying and selling flexibility, are an 

attractive investment option for investors. Managed funds provide investment capital in 

securities and bonds markets around the world, and also play a crucial role in household 

finances, especially in retirement planning. The scope of managed funds can be domestic, 

international, or regional; some are specialist funds investing in a specific type of company 

such as property or technology funds. A wide range of managed funds invest in different 

assets with different strategies. However, most managed funds are specialising in only one 

category of securities markets such as Australian large growth stocks or emerging market 

bonds.  

 

Managed funds have played an increasingly important role in financial markets in recent 

decades. The assets of the managed fund industry exceed $28 trillion; the number of managed 

funds has also grown dramatically, to more than 80,000 funds worldwide at the end of 2014 

(Baker et al., 2015). The scale of Australian managed funds has experienced a substantial 

growth over the past few decades, with the compounding growth rate in assets under 

management at 10.11% annually since 1988, almost doubling since 2004 (see Figure 2.1). 

However, the industry experienced a sharp decline in 2008 against the backdrop of the Global 

Financial Crisis, and another smaller fall in 2011 due to the European debt crisis. The 
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industry, as of 30 September 2016, has funds worth approximately A$2.8 trillion under 

management (Australian Bureau of Statistics, 2016). Equivalent to around 4% of the global 

asset under management, this accounts for a higher proportion of Australians’ wealth than 

does the banking sector (Willis Towers Watson, 2015). The Australian managed fund industry 

is now the sixth-largest in the world in terms of absolute size, has the largest assets in the 

Asia-Pacific region, and has the world’s highest per capita investments in managed funds 

(Australian Trade and Investment Commission, 2017). This significant growth of Australia’s 

managed funds industry has been underpinned by many factors, such as the sophisticated 

investor base, the mature markets, the strong presence of leading financial institutions, the 

cutting edge investment products, the efficient regulatory environment; however, an essential 

reason is that Australia’s mandatory pension scheme (locally known as “superannuation”) has 

created a highly inelastic demand curve for investment management services. 

Figure 1.1 Australian Managed Funds Industry Assets 

 

Note: The figure shows the Australian managed funds industry assets (in millions) growth from June 1988 to 
June 2016, and is sourced from Australian Bureau of Statistics, catalogue number 5655.0.  

 

Since the introduction in 1992 of Australian’s mandatory superannuation contribution rate of 

3%, the government has increased the compulsory superannuation contribution rate to its 
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current 9.5%, which is expected to gradually increase to 12% by 2025 as the result of the 

Henry Review (Henry et al., 2009). This has led to a substantial growth in superannuation 

assets under management. One of the important implications superannuation has for Australia 

is that it encourages investors not participating in investment activities to become actively 

involved. According to the Australian Securities Exchange (ASX) (2014), 36% of the adult 

Australian population, equivalent to 6.48 million people, either own stock directly or invest in 

managed funds. This is the highest rate of share investment in the world1.  

 

1.3 Overall Research Motivation 

As the managed fund industry continues to improve its fund efficiency, to reduce costs, and to 

increase its fund options, fund selection is becoming critical for investors. Financial 

researchers and practitioners in general advocate choosing the right investment strategy. 

However, investors seem to ignore some of the basic investing principles; thus additional 

evidence on how to choose among funds is useful for understanding the investor decision-

making process, towards ultimately improving their investment performance. 

 

In general, there are two issues on managed fund performance that have been central to 

academic and practitioners in recent years. The first is whether past performance can be used 

as a guide for future performance. This issue is referred to as “performance persistence”. A 

fund possesses absolute performance persistence if it is consistently able to beat a specific 

benchmark. In particular, the performance persistence of managed funds has been a centre 

piece of attraction for academics and practitioners over the last few decades. Theoretically, 

the performance of managed funds is a random outcome, and eventually abnormal 

                                                             
1 Australia’s share investment ownership, which is the same as Hong Kong’s, is much higher than those of the 
UK at 15%, the US at 14%, Germany at 13% and Korea at 10% (ASX, 2014).  
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performance follows the mean reversion theory. In other words, if market efficiency holds, 

any over- or under-performance is mere “luck”. However, if the performance does persist 

over time, this will contradict the efficient market hypothesis (EMH) by providing buying 

opportunity for investors. Although performance persistence has been vigorously and 

extensively investigated, there is yet to be a conclusive answer (Bilson et al., 2001; Carhart, 

1997; Hallahan & Faff, 1999; Hendricks et al., 1993; Humphrey & O’Brien, 2010; Jenson, 

1968). 

 

The second is whether superior risk-adjusted returns have been attributed to fund manager’ 

macroforecasting (market timing) or microforecasting (stock selection) skills. Market timing 

skill refers to the dynamic allocation of investments depending on market conditions, while 

stock selection skill relates to a manager’s skill in choosing undervalued stocks. Earlier 

research suggests that fund managers face a trade-off between market timing and stock 

selection in the generation of superior risk-adjusted returns (Bollen and Busse, 2001; Coggin 

et al., 1993; Fletcher, 1995). Specifically, the evidence suggests that inferior market timing 

decisions are compensated for by superior stock selection skills. However, recent research 

demonstrates contrary findings (Drew et al., 2005; Hallahan and Faff, 1999).  

 

Despite the lack of evidence for performance persistence and the controversy surrounding the 

nature of the trade-off between marking timing and stock selections, investors appear to make 

investment decisions primarily on the assumption that managed fund performance persistence 

exists (Gupta & Jithendranathan, 2012) and actively managed funds deliver superior risk-

adjusted returns.  
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However, choosing managed funds purely based on past performance and believing managers 

generate alpha might be sub-optimal. Without a holistic examination of other factors, such an 

investment decision may have the potential to diminish investor investment performance. 

There is an urgent need to identify factors that are of vital importance to investors if this can 

improve their odds of choosing winning funds. Therefore, Chapters 3, 4, 5 and 6 of this thesis 

represent four self-contained studies that investigate three key aspects related to the practice 

of fund management and analysis: (1) fund returns, (2) fund flows, and (3) asset allocations. 

The next four Sections of this chapter provide an overview of the literature gaps and research 

questions (Section 1.4); the data, key variables and methodology (Section 1.5); the key 

findings (Section 1.6); and their individual contributions and implications (Section 1.7) for 

each of these studies. 

 

1.4 Literature Gaps, Motivations, and Research Questions  

1.4.1 Study 1: Can Macroeconomic Variables Explain Managed Fund Returns? 

The Australian Case 

The first research study, which empirically investigates factors that capture the state of the 

economy, both domestic and international, aims to establish whether those economic factors 

found to have influence on stock returns also have a possible impact on Australian managed 

fund returns. 

 

The performance of managed funds has long been of interest to financial practitioners and 

academics, particularly with the continuing lack of consensus on the use of past performance 

as a guide for future performance (Bilson et al., 2001; Carhart 1997; Hendricks et al., 1993). 

Despite this lack of evidence for performance persistence, investors appear to make 
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investment decisions on the assumption that managed fund performance persistence exists 

(Chevalier & Ellison, 1997; Ivkovic & Weisbenner, 2009). Gupta and Jithendranathan (2012) 

find that Australian investors base their investment decisions primarily on the past 

performance of funds.  

 

An investment strategy that is based purely on past performance but that disregards other 

factors might be sub-optimal. Without a holistic examination of other factors, such an 

investment strategy may have the potential to expose the Australian economy to unanticipated 

retirement liabilities. Considerable empirical evidence, mainly motivated by the arbitrage 

pricing theory (APT), documents that stock returns are predictable using public information 

(Erdugan, 2012; Ferson & Harvey, 1991). Studies also demonstrate the relationship between 

stock returns and the performance of managed funds (Frazzini & Lamont, 2008; Watson & 

Wickramanayake, 2012). However, few studies have attempted to investigate the relationship 

between the performance of managed funds and the variables that capture the state of the 

economy. For example, Chu (2011) explored the relationship of the Hong Kong equity funds 

with the local stock market index, the inflation rate, the money supply, and the short-term 

interest rate. Within the Australian context, no study has been found to investigate the 

relationship between economic factors and managed fund performance. 

 

The first study is motivated by the issue that most Australian investors make investment 

decisions based primarily on past performance, disregarding other factors (Gupta & 

Jithendranathan, 2012). As we found no published study investigating the relationship 

between economic factors and managed fund returns, this study aims to fill this gap by using 

principal component analysis to investigate factors that capture the state of the economy, both 

domestic and international, in order to establish whether those economic factors already found 
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to influence stock returns have a possible impact on Australian managed fund returns. The 

research question is defined as follows: 

• What is the relationship between the performance of Australian managed funds and 

the variables that capture the state of the economy? 

 

1.4.2 Study 2: Return Predictability in Australian Managed Funds 

The second empirical study extends the investigation of the relationship between Australian 

managed funds and macroeconomic variables, as no study has been found to investigate the 

relationship between managed fund returns and specific economic variables. In particular, the 

motivation of the second study is to extend this issue by investigating whether there are 

discernible patterns in the relationship between Australian managed fund returns and the 

macroeconomic variables that capture the state of the economy, both domestic and 

international, with the aim of establishing whether those macroeconomic variables can be 

used to predict Australian managed fund returns. 

 

The empirical literature indicates that stock returns are predictable using public economic 

variables such as dividend yield (Fama & French, 1988), earnings yield (Campbell & Shiller, 

1988), and interest rate (Fama, 1990). If investors use these market indicators to update their 

assessments of expected returns, it is natural to ask whether the performance of managed 

funds relies on variables that capture the state of the economy. Previous studies also 

demonstrate that using conditioning information, such as short-term interest rate, term 

structure, and dividend yield, improves the performance of funds (Ferson & Schadt, 1996). 

However, only a few studies investigate the relationship between managed fund returns and 

variables that capture the state of the economy. For example, Chu (2011) explored the 

cointegration and causality of the net asset values (NAV) of the Hong Kong equity funds, the 
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local stock market index, and three selected Hong Kong macroeconomic variables: inflation 

rate, money supply, and short-term interest rate. The findings suggest that movements in 

selected macroeconomic variables can be used to predict the movement of the fund NAV. 

Jank (2012) investigated the relationship between mutual fund flows and the real economy, 

and found that to predict the real economy and equity premium, the dividend-price ratio, the 

default spread, the treasury bill rate, and the consumption-wealth ratio are related to fund 

flows and can account for the correlation between fund flows and market returns.  

 

Using economic variables to predict fund returns is a relatively new area of research, and 

there is no published study investigating this issue. The second empirical study aims to fill the 

gap by investigating macroeconomic variables from Australia and overseas markets, and by 

establishing whether those variables have the potential to predict Australian managed fund 

returns. The research question is defined as follows: 

• Do economic variables have the potential to predict Australian managed fund returns?  

 

1.4.3 Study 3: Fund Flows, Stock Market Returns, and the Economy: The 

Australian Case  

The third empirical study investigates the relationships between fund flows from a broad 

array of investor groups, stock market returns and the economy in Australia, with the aim of 

establishing the relationship between the different investor groups, the stock market returns, 

and the factors that capture the state of the economy. 

 

The managed funds industry and the stock market have grown at phenomenal rates over the 

last few decades. This trend suggests that these markets have tracked each other closely. 

Many researchers have been motivated to assess the dynamic interaction between fund flows 
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and stock market returns: the majority of their studies find that equity fund flows and stock 

market returns are contemporaneously correlated (Edelen & Warner, 2001; Oh & Parwada, 

2007; Rakowski & Wang, 2009; Watson & Wickramanayake, 2012). Furthermore, previous 

research of the relationship between fund flows and stock market returns typically focuses on 

equity funds. Different investor groups may demonstrate that heterogeneous investment 

behaviour and investigating fund flows from the different investor groups help to identify 

patterns behind the relationship of fund flows and stock market returns (Boyer & Zheng, 

2009). 

 

More recent studies tend to investigate fund flows and market returns from a different 

dimension, trying to establish the relationship between fund flows, stock market returns, and 

the real economy. Findings from such studies strongly indicate that fund investors collectively 

react to economic signals (Chalmers et al., 2013), and that the co-movement of equity fund 

flows and stock market returns is explained by a common response to macroeconomic 

variables (Jank, 2012).  

 

However, only one study so far, that by Watson and Wickramanayake (2012), investigates the 

relationship between fund flows and stock market returns in the Australian context. Therefore, 

the third empirical study aims to fill this gap by investigating the relationship between fund 

flows from different investor groups, stock market returns, and factors that capture the state of 

the economy in Australia by answering the following research questions: 

• What is the relationship between managed fund flows from different investor groups 

and stock market returns in Australia? 

• What is the relationship between managed fund flows from different investor groups 

and the economy in Australia? 
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1.4.4 Study 4: Understanding the Leveraged Life Cycle Investment Strategy for 

Defined-Contribution Plan Investors 

The fourth research study empirically investigates whether the leveraged life cycle strategy, in 

which leverage is used to buy stocks when investors are young, is able to produce better 

retirement outcomes than other investment strategies currently offered by defined contribution 

plan providers and those suggested in the literature. 

 

Population ageing has led governments to encourage funded private retirement plans, also 

known as defined contribution (DC) plans, where participants are responsible for building up 

retirement wealth through mandatory or voluntary contributions to their retirement account. 

The growing trend in DC plans has highlighted the importance of participants taking more 

control over the investment of their plan assets. Participants’ investment strategies are 

important as they define future investment returns on their plan assets, which in turn will 

determine retirement wealth adequacy at the end of their working life. This defining feature 

leads to much debate about the current design of investment strategies that are adopted in DC 

plans. Lifestyle (or target risk) and life cycle (or target date) strategies have long been 

recognised by DC plan investors, though they have been widely criticised for their poor 

performance during the period of the 2008 Global Financial Crisis (Halonen, 2009). This 

crisis has highlighted the problem of the deterministic fixed glide path of these investment 

strategies on the terminal wealth accumulation for DC plan investors. As a result, Yoon 

(2010) and Basu et al. (2011), who questioned the deterministic nature of life cycle switching, 

supported the idea of dynamically adjusting the asset allocation as the retirement date 

approaches.  
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More recently, Ayres and Nalebuff (2013), who proposed a leveraged life cycle strategy that 

invests a constant percentage of the present value of lifetime saving in stocks, found that a 

leveraged life cycle strategy generates the same mean retirement wealth as the constant 74% 

stock allocation strategy, but with a 20% reduction in the standard deviation of retirement 

wealth. Compared to the traditional un-leveraged life cycle strategy that starts with 90% stock 

allocation and decreases linearly to 50%, the leveraged life cycle strategy leads to an 11.5% 

improvement in its certainty equivalent. Using the factor of leverage in the design of the 

investment strategy of a DC plan is relatively new: no prior study investigates the 

comparative performance of the leveraged life cycle strategy and the other strategies that are 

currently offered by DC plan providers or by those plans suggested in the literature. 

 

Therefore, we are motivated in this research to extend this issue by investigating whether the 

leverage life cycle strategy proposed by Ayres and Nalebuff (2013) is able to produce better 

retirement outcomes over the balanced, conventional life cycle and the dynamic life cycle 

strategies. The research question is defined as follows: 

• Is the leveraged life cycle strategy able to produce better retirement wealth outcomes 

than those produced by the balanced, conventional life cycle and the dynamic life 

cycle strategies? 

 

1.5 Data, Key Variables and Methodology 

1.5.1 Study 1: Data, Key Variables and Methodology 

The first empirical study utilises The Plan for Life database to construct the key dependent 

variable, the fund returns of 24 fund categories, over the sample period from 1998:Q3 to 
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2013:Q1. Following Gupta and Jithendranathan (2012), the fund returns are calculated as 

follows: 

!",$ = 	
'($	()*+"+,-	).$(*	$)/0,1

2"3(0,1456
5
7
	'80,1

                                          (1.1) 

where 9:;<",$=> is the funds under management for the ith fund at quarter t-1, and ?@",$ is the 

net fund flows for the ith fund at quarter t2.  

 

This study investigates the relationship between managed fund returns and economic factors 

using 13 macroeconomic variables, proxies for economic forces based on the existing 

literature, downloaded from DataStream. Given the facts that managed funds diversify their 

portfolios with international investments and that international factors are related to the local 

economy, it is reasonable to hypothesise that international as well as domestic factors  will 

have an impact on fund returns. The seven domestic variables used are gross domestic 

product, inflation, stock market prices, foreign exchange rates, current account balance, short-

term interest rates and money supply: the six international variables are the world stock 

market returns, world inflation, commodity prices, world industrial production, oil prices and 

US interest rates. The selection of variables (see Table 3.2) is ultimately subject to criticism, 

on the basis of subjectivity and the arbitrary nature of the selection process, though this is an 

unavoidable problem associated with this kind of research (Fama, 1991). Since asset-pricing 

theories do not prescribe which underlying economic forces drive the asset price, this study 

selects macroeconomic variables that are proxies for these forces, based on the existing 

literature.  

 

                                                             
2 Since the managed fund data includes only funds at start, inflows, outflows, net funds flows, investment 
earnings transfers and funds at end, this method is chosen to calculate fund returns, rather than using the normal 
rate changes of net assets value. 
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To establish whether those economic factors already found to influence stock returns also 

have a possible impact on Australian managed fund returns. This study uses principal 

component analysis (PCA) to identify relevant factors from selected macroeconomic 

variables. Using PCA has several advantages. First, it reduces the number of explanatory 

variables that allow us to consider how a larger number of important factors may affect fund 

returns. Second, PCA addresses the problems of multicollinearity when used in conjunction 

with multiple regression analysis, as each principal component is orthogonal to each other. 

Although the estimated components may have no economic meaning, this is a useful 

empirical way to explain the variance in the underlying data (Fifield et al., 2002). 

 

The dominant principal components are then extracted and used as key independent variables 

in a regression analysis to explain the returns of 24 fund categories over the next K-quarter 

period (K=1, 2, 3, 4). Three regression models are considered. First, the quarterly returns of 

each fund category are regressed on the international principal components derived from the 

six international variables. Second, the quarterly returns of each fund category are regressed 

on the domestic principal components that are derived from the seven domestic variables. 

Third, the quarterly returns of each fund category are regressed on all three principal 

components.   

 

1.5.2 Study 2: Data, Key Variables and Methodology 

As an extension of the first study, the second empirical study investigates whether specific 

economic variables can be used to predict Australian managed fund returns. Therefore, as for 

the first study, this study utilises The Plan for Life database to construct the key dependent 

variable of the fund returns of 24 fund categories over the sample period from 1998:Q3 to 

2013:Q1. To gain a holistic view of the relationship between the managed fund returns and 
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the specific economic variables, 29 independent economic variables, proxies for economic 

forces based on the existing literature, are selected and downloaded from DataStream. For the 

set of common variables, five variables are considered: the Australian dollar exchange rate as 

well as the price indices of each of the four commodities, oil, gold, iron, and coal. Eight 

Australian macroeconomic variables are considered: stock market price, gross domestic 

product, short-term interest rate, long-term interest rate, money supply, inflation, 

unemployment rate, and industry production. This study also considers the stock market 

prices, the gross domestic product, the short-term interest rate, and the long-term interest rate 

from four Australian major trade partners: the US, the UK, Japan, and China. To establish 

whether those specific economic variables can be used to predict Australian managed fund 

returns. The second study uses single-predictor-variable regression model for the 

predictability of returns on the managed fund over the next K-quarter period (K=1, 2, 4, 12).  

 

1.5.3 Study 3: Data, Key Variables and Methodology 

The third empirical study utilises the Morningstar database to construct, over the sample 

period from 1993:Q3 to 2015:Q4, the key dependent variable of the fund flows of four fund 

categories: equity, allocation, fixed income and money market funds. Similar to previous 

research, such as that of Del Guercio and Tkac (2002) and of Watson and Wickramanayake 

(2012), this study uses the growth rate of net asset values (NAV) as a proxy variable for fund 

flows. The fund flow is measured by: 

@ABC",$ =
'DE0,1='DE0,145∗(>6H0,1)

'DE0,145
                                            (1.2) 

where Flowi,t represents flow into fund i at time t, NAVi,t represents net asset values of fund i 

at time t, and Ri,t represent the return of fund i at time t. 
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To understand the relationships between managed fund flows, stock market returns and the 

real economy in Australia, the four independent financial variables and four independent 

macroeconomic factors from the first empirical study are selected and obtained from 

DataStream. The financial variables are the stock market returns, the dividend yield, the term 

spread, and the short-term interest rate; the macroeconomic variables, industrial production, 

money supply, inflation, and the unemployment rate. This study utilises methods, described in 

the previous literature, of using data such as net asset values and macroeconomic variables. In 

this context, this study employs a regression test, VAR, and Granger causality analyses to 

investigate the relationship between the fund flows from different investor groups, stock 

market returns and the economy.  

 

1.5.4 Study 4: Data, Key variables and Methodology 

The fourth empirical study utilises the Dimson, Marsh, and Staunton (2002) dataset of global 

returns, which is commercially available from Morningstar and Ibbotson Associates, to 

construct the key dependent variable of the retirement wealth ratio (RWR) over the sample 

period from 1900 to 2011. This measure, originated by Basu and Drew (2010), is calculated 

by dividing terminal wealth by terminal salary. Following previous research, the terminal 

wealth of a DC plan portfolio is given by: 

											J = KL(1 − O$)

H=>

$PQ

9$(1 + S$) T (1 + SU)

H=>
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    (1.3) 

where J is the terminal wealth at the time of retirement, K is the contribution rate, O$ is 

probability of unemployment in year t, 9$ is the annual salary in year t, S$ is the rate of 

investment return earned in year t, and ! is the number of years in the plan before retirement. 
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Investment returns S$ depend on the returns of the individual asset classes in the portfolio and 

the weights assigned to them. Weights are determined by the investment strategy of the plan. 

Therefore: 

																																																			S$ = ∑C",$ S",$ (1.4) 

where C",$ is the weight assigned to the ith asset in month t, and S",$ is the return on the ith asset 

in month t. If we assign values to other variables in the accumulation model, the investment 

strategy (wi,t), which is the key independent variable, solely determines the variation in 

retirement wealth accumulated at the end of an individual’s working life. 

 

To investigate whether the leveraged life cycle strategy is able to produce better retirement 

outcomes than those of other investment strategies that are currently offered by DC plan 

providers, and better than those suggested in the literature, both historical and bootstrap 

simulation methods are employed in this study. 

 

1.6 Major Findings 

1.6.1 Study 1: Major Findings 

The first empirical study investigates factors that capture the state of the economy, both 

domestic and international, with the aim of establishing whether those economic factors that 

have been found to influence stock returns have a possible impact on Australian managed 

fund returns. The empirical results from the international principal components suggest that 

considerable fund returns can be explained by world inflation, the US interest rate, world 

market returns, world industrial production, and commodity and oil prices. The empirical 

results from the domestic principal components suggest that the variables, including money 

supply, gross domestic product, inflation, and short-term interest rates, are particularly 
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significant in explaining the returns. However, the explanatory power of the principal 

components is enhanced when all variables are considered together, which indicates that both 

domestic and international variables are significant in explaining fund returns. Moreover, the 

relationships between fund returns and macroeconomic variables are predominantly negative. 

From the perspective of the five different fund types, the explanatory power of the 

macroeconomic variables is relatively weak on fixed interest funds and on international shares 

funds, but is strong on multiple assets, property, and Australian share funds.  

 

1.6.2 Study 2: Major Findings 

 
The second empirical study, which investigates whether there are discernible patterns in the 

relationship between Australian managed fund returns and those macroeconomic variables 

that capture the state of the economy, both domestic and international, aims to establish 

whether those macroeconomic variables can be used to predict Australian managed fund 

returns. The time-series regression results show that a few variables have predictive power 

over fund returns: specifically, coal price, GDP, and the treasury bill rates of the US, the UK, 

Japan, and China. Moreover, fund returns seem to have a negative relationship with these 

variables.  

 

A possible explanation for the observed interesting negative relationship between coal price 

and fund returns is the influence of coal price changes on consumer discretionary spending. 

Coal provides reliable and affordable electricity for Australian households and businesses. A 

rise in coal prices affects electricity bills and the performance of related assets in terms of 

costs; this would limit the amount of discretionary funds available to households and 

businesses which may lead to low fund returns. The relationship between GDP and fund 

returns needs to be considered alongside changes in monetary policy. Funds may perform 
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well during periods of weak economic growth, at least in the short run, if accompanied by an 

easing of monetary policy. In terms of the treasury bill rates of the US, the UK, Japan, and 

China, it is plausible that the lower investment returns from those four countries cause a larger 

amount of foreign investment shift to Australia, consequently increasing fund returns; on the 

other hand, rising interest rates in those countries encourage a larger amount of foreign 

investments to flow out of Australia, thus reducing fund returns. Further, among the twenty-

four fund categories, three (returns of the capital guaranteed, cash, and diversified fixed 

interest) are more predictable than other categories when we consider the variables in the 

context of Australia only; the three categories of Australian property, capital guaranteed, and 

cash are more predictable using international variables.  

 

1.6.3 Study 3: Major Findings 

The third empirical study investigates the relationship between fund flows from the different 

investor groups, the stock market returns, and the factors that capture the state of the economy 

in Australia. The findings can be summarised as follows. Firstly, fund flows are related to 

economic fundamentals, as contemporaneous relationships are observed between fund flows 

from different investor groups and all proxies of the economy. Secondly, the state of the 

economy, which is proxied by financial and macroeconomic variables, does not help to 

predict fund flows; however, fund flows help to predict the state of the economy. These 

findings confirm those presented by Jank (2012), who found that the co-movement between 

fund flows and stock market returns can be explained by macroeconomic news, and that fund 

flows predict real economic activity. Thirdly, different investor groups, which are proxied by 

the different fund categories, exhibit different investment patterns: the previous findings are 

more pronounced for equity and allocation funds, which are both of higher risk features 

compared with fixed income and money market funds. Fourth, flows from different investor 
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groups exhibit a strong pattern of autocorrelation. Equity and fixed income fund flows are 

positively correlated with previous flows, while allocation and money market fund flows are 

negatively correlated with previous flows. This clear difference of autocorrelation for 

different investor groups also provides strong evidence of different investment behaviour. 

This finding is consistent with those presented by Boyer and Zhang (2009), who found that 

fund investors demonstrate heterogeneous investment behaviour. 

 

1.6.4 Study 4: Major Findings 

The fourth empirical study investigates whether the leveraged life cycle strategy is able to 

produce better retirement outcomes than other investment strategies such as the balanced, 

conventional life cycle, the dynamic life cycle strategies that are currently offered by defined 

contribution plan providers, and those strategies suggested in the literature. The empirical 

results show that the leveraged life cycle strategy has an ability to reduce risk, though this risk 

reduction ability is relatively insignificant. Further, the leveraged life cycle strategy 

demonstrates a comparative advantage over the balanced strategy. However, the leveraged life 

cycle strategy produces retirement outcomes that are inferior to conventional life cycle 

strategies; it also demonstrates significant inferiority when compared to the dynamic life cycle 

strategies. 

 

1.7 Contributions 

1.7.1 Study 1: Major Contributions 

The first empirical study contributes to the existing body of literature by utilising domestic 

and international macroeconomic variables to explain Australian managed fund returns. The 

relationship between fund returns and macroeconomic variables uncovered will contribute to 
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the existing body of literature by challenging the past performance issue attributed to 

Australian investors. Further, the findings of this study have the potential to add value, from 

the practitioner’s perspective. Since managed fund investors always have to reallocate 

investments among funds, they need to know which economic factors may affect their fund 

returns. The outcomes of this study will motivate investors, and Australian investors in 

particular, to extend their practice beyond using past performance to encompass other 

potential factors. 

 

1.7.2 Study 2: Major Contributions 

The second empirical study extends the previous literature on the relationship between fund 

returns and macroeconomics. As far as could be ascertained, this is the first study to 

document that macroeconomic variables can be used to predict Australian managed fund 

returns. It is well established that macroeconomic variables have predictive power for stock 

returns (Fama, 1990; Chen et al., 1986). However, this study contributes to the growing 

literature investigating the relationship between macroeconomic variables and managed fund 

returns by shedding new light on the predictive power of macroeconomic variables on 

managed fund returns. Furthermore, the findings of this study have significant implications 

for financial practitioners, as the outcomes may refine investors’ ability to improve managed 

fund returns by monitoring the changes in economic conditions. 

 

1.7.3 Study 3: Major Contributions 

The third empirical study contributes to several strands of literature. Firstly, this is the first 

study to expand the stream of research that investigates fund flows and stock market returns 

by providing Australian evidence. Secondly, it sheds new light on the ongoing debate of the 
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explanation for the relationship between fund flows and stock market returns by linking the 

results back to the broad literature of the feedback-trader hypothesis. Thirdly, this study 

provides a valuable extension to an understanding of the relationship between fund flows and 

stock market returns in Australia. Any relationship uncovered will have a significant 

implication for investors and practitioners. The possible mechanism between fund flows and 

the real economy may affect investors’ returns if they collectively rebalance their portfolios in 

response to the changes of these variables. Further, this mechanism may improve the 

efficiency of fund management by understanding and predicting investors’ allocation 

decisions. This study is potentially both interesting and useful for fund managers, towards 

reaching an optimal investment decision by incorporating fund flow as a factor.  

 

1.7.4 Study 4: Major Contributions 

The fourth empirical study provides a valuable contribution to the body of pension finance 

literature by embarking on a robust analysis of four strategy types: the balanced strategy, the 

conventional life cycle strategies, the dynamic life cycle strategies and the leveraged life cycle 

strategies. This study may be regarded as unique insofar as it is the first to synthesise the 

leveraged life cycle strategy with other investment strategies currently offered by DC plan 

providers, as well as those suggested in the literature. Further, the findings of this study have 

the potential to add value from the investors’ perspectives. Having an investment strategy is 

critically important for institutional investors. Investors need to determine the most 

appropriate investment decision. The outcomes of this study may enhance investors’ ability to 

improve fund returns by choosing different investment strategies.  
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1.8 Structure of the Thesis 

The rest of the thesis is structured as follows. Chapter 2 reviews the institutional background 

for the Australian managed fund industry. Chapter 3 investigates whether macroeconomic 

variables are able to explain Australian managed fund returns. Chapter 4 investigates whether 

macroeconomic variables can be used to predict Australian managed fund returns. Chapter 5 

investigates the relationship between fund flows, stock market returns and the economy in 

Australia. Chapter 6 investigates the comparative performance of the leveraged lifecycle 

strategy, other strategies currently offered by DC plan providers, and those strategies 

suggested in the literature. Chapter 7, which concludes the whole thesis, includes discussion 

of the implications of the findings and directions for future research.  
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Chapter 2: Institutional Background 

 

2.1 Introduction 

Managed funds, first introduced in Australia in 1936 and continuing as a popular form of 

investment, are professionally managed investment vehicles that pool money from many 

investors and invest it on their behalf. The underlying assets, such as stocks, bonds, short-term 

money market instruments or property, are selected by fund managers whose objective is to 

generate returns for investors. Each investor in the fund owns shares representing a part of the 

assets being held. Companies issuing these funds, such as Vanguard or Morningstar, manage 

the pool of money on behalf of the investors. The underlying rationale of managed funds is 

that they can provide a cost-effective way for investors to access a diversified mix of 

investments.  

 

Managed funds, an attractive investment option for investors, offer diversification, 

professional portfolio management, economies of scale by reducing costs and increasing 

returns, and buying and selling flexibility. Managed funds both provide investment capital in 

securities and bonds markets around the world; they play a crucial role in household finance, 

especially in retirement planning. The scope of managed funds can be domestic, international 

or regional, where other funds are specialist funds investing in a specific type of company 

such as property or technology. Managed funds, not surprisingly, take different levels of risk, 

ranging from relatively low to very high risks. A broad range of managed funds are available 

that investing in different assets with different strategies. However, most managed funds 
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specialise in one category of securities’ markets, such as Australian large growth stocks or 

emerging market bonds.  

 

Managed funds have both advantages and disadvantages, compared with direct investing in 

individual assets. For instance, managed funds, which allow investors to participate in 

investments that generally are available only to institutional investors, are often the simplest 

and least expensive way to access different financial markets. Investing in this way can 

potentially be less risky than buying stocks directly, due to the wider spread of investments in 

the portfolio. Investors may also experience savings from sharing the portfolio management 

costs and benefits, due to economies of scale that allow for lower trading costs per dollar of 

investment. Therefore, managed funds investors can benefit from such increased 

diversification. Managed funds also provide professional assets management because fund 

managers make the investment decisions about which assets to buy and sell, and when to take 

such action. Additional advantages include liquidity, transparency, valuation, regulation 

oversight, and accountability.  

 

Despite the advantages that managed funds offer, perhaps their greatest disadvantage involves 

the fees charged. According to Morningstar (2015), fees and charges can be broadly 

categorised into direct and indirect costs. Direct costs are the fees charged directly to an 

investor’s account when a transaction occurs, such as an establishment fee, a contribution fee, 

a withdrawal fee, a termination fee, a switching fee or an adviser service fee. Indirect costs are 

usually expressed as a percentage of funds under management and are quoted on a per annum 

basis. Such costs include management and performance fees, as well as investment-related 

legal, accounting, auditing, and other operational and compliance costs. Fees and charges can 
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have a significant impact on the value, and ultimately on the success of an investment. 

Another drawback is that the average actively managed funds underperform the passively 

managed index funds (Berk and Green, 2004). Further disadvantages include less predictable 

income, tax inefficiency, lost control over the timing of recognising gains, and a lack of 

opportunity to customise. 

 

2.2 Investors in Managed Funds 

Managed funds, which offer benefits over direct securities investments, provide access to 

professionally managed, well-diversified low-cost portfolios in order to meet the specified 

investment objectives of their investors. Investors in managed funds can be institutions, retail 

investors or high net worth individuals.  

 

2.2.1 Institution Investors 

2.2.1.1 Pension (superannuation) Fund Investors 

The Australian pension (locally known as “superannuation”) enables people in Australia to 

accumulate funds to provide themselves with income in retirement. Since 1983, 

superannuation in Australia has been compulsory; it is backed by the government through the 

benefits of low tax, co-contributions and low-income contributions. The government also sets 

minimum standards for contributions for employees as well as for the management of 

superannuation funds. It is compulsory for employers to make superannuation contributions 

into a super fund for employees on top of the employee’s salary. The employer contribution 

rate has been 9.5% since 1 July 2014, and is planned to increase gradually from 2021 to 12% 

in 2025. People are also encouraged to supplement their superannuation with voluntary 
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contributions such as salary sacrifice arrangements3. Superannuation is crucial for ensuring 

that Australians save enough throughout their working lives to provide them with a 

comfortable retirement; it is also the intention of governments to ease the pressure on public 

finance by reducing the need for aged pensions. 

 

There have been many legislative changes since the introduction of superannuation. In 1993, 

the Superannuation Industry (Supervision) Act, which sets out legislation and statutory 

regulations for all superannuation funds, allowed trustees to offer members a choice of 

investment strategies. This gave employees some flexibility with regard to which funds they 

could invest in, but the choice was limited to funds pre-selected by trustees. In 2004, the 

government introduced the Choice of Fund Policy, which gave employees an option to choose 

any funds for their superannuation contributions. In 2009, the “Cooper Review”, a large-scale 

review of the superannuation system, aimed to ensure that the superannuation system had a 

sharper focus on operating in members’ best interests. The most significant result of this 

review was the creation of MySuper, a simple, low-cost default superannuation product 

offering a single diversified investment strategy with low fees. Employees still have the 

option to choose any superannuation funds, called Choice funds. However, for those who 

prefer not to be actively involved in their retirement investments, the MySuper product 

delivers a cost-effective investment plan. These reforms will strengthen the economy by 

increasing Australians’ superannuation savings, and therefore, national saving.  

 

                                                             
3 Salary sacrifice is an arrangement between an employer and an employee in which the employee agrees to 
contribute part of their salary into their superannuation fund. This is in return for the employer providing 
additional super contributions of a similar value to the employee’s superannuation fund. 
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The superannuation industry’s relatively large size invites potential risks. Since 

superannuation funds make similar investment decisions and are exposed to common shocks, 

they could be procyclical. A number of features are present in the Australian superannuation 

industry to limit systemic risk. First, superannuation funds have lower liquidity risk because 

superannuation is compulsory: investors cannot access their funds until they reach the 

preservation age (currently between 55 and 60 years old). There is also little evidence of 

switching between funds due to investor disengagement. Although some funds delayed 

processing any switching requests during the global financial crisis due to insufficient liquid 

assets, there was no evidence then of large-scale switching between funds or investment 

strategies (Industry Super Network, 2010). However, there is potential for this to become 

more pronounced when a larger proportion of members move from the contribution phase to 

the drawdown phase. Second, the majority of superannuation funds’ liabilities have little or 

no direct leverage: their assets are held in defined contribution funds, which potentially have 

less incentive to search for yield, compared with defined benefit funds, since they do not offer 

a guaranteed income stream (Antolin, Schich & Yermo, 2011).  

 

The substantial growth of the managed fund industry has predominantly been driven by the 

strong growth in superannuation funds, as these make up the largest sector of the Australian 

managed funds industry, accounting for 75.6% of total assets, and now with $2.2 trillion of 

assets under management (ABS, 2016). A recent Willis Towers Watson (2015) study reports 

that Australia’s pension assets, the world’s fourth largest, valued at US$1.6 trillion, have 

experienced the highest compound annual growth rate of 6.9% for the last ten years (Table 

2.1), and account for 126% of GDP. This significant growth of Australian pension assets has 
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primarily been driven by the mandatory Superannuation Guarantee scheme introduced in 

19924, along with its efficient regulatory environment, and a very stable financial system. 

Table 2.1: Global Pension Assets 

Economy 2006 

(US billion) 

2016 

(US billion) 

10-year 
CAGR 

% share of 
world 2016 

Assets/GDP Ratio (%) 

2006 2016 

US 13,878 22,480 4.9 61.7 100 121 

UK 2,439 2,868 1.6 7.9 91 108 

Japan 2,936 2,808 -0.4 7.7 64 59 

Australia 809 1,583 6.9 4.3 104 126 

Canada 965 1,575 5.0 4.3 73 103 

Note: This table presents the top five pension markets with assets under management from 2006 to 2016, 10 
years’ compound annual growth rate (CAGR), percentage in the global pension assets, and percentage of 
domestic GDP.  
 

Assets under the management of superannuation funds are expected to grow to more than $9 

trillion by 2035 (Deloitte, 2015). This expected growth represents a compound growth rate of 

8% per annum from 2016 to 2035, and reflects the legislated increase in the superannuation 

guarantee rate from 9.5% currently to 12% by 2025. This strong projected growth of 

Australian superannuation assets will continue to underpin the global significance of 

Australia’s managed funds industry.  

2.2.1.2 Insurance Companies 

Other significant institutional investors are the life insurance companies. They play a vital 

role in protecting the livelihoods of Australians in the event of suffering a serious illness, 

                                                             
4 The Commonwealth Government of Australia introduced a mandated system of retirement savings based on 
compulsion, known as the Superannuation Guarantee (SG), in 1992. Under SG, employers are required to make 
tax-deductible superannuation contributions into their employees’ superannuation accounts. At that time, the 
regulations required employers to contribute 3% of employee’s salaries to their account. Since then, the 
mandated superannuation contribution rate has slowly increased to the current 9.5%, and this rate is to be 
incrementally increased to 12% by 2025. 
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disability or death. They also offer a range of products that compete with trusts and 

superannuation funds. For instance, life superannuation policies include the retail investment 

business, which is similar to public offer superannuation funds, as well as wholesale policies 

that compete with pooled superannuation trusts. Non-superannuation policies are similar to 

public unit trusts, in terms of product features and fees. They provide superannuation and 

related products through their own superannuation plans, their master trusts and a range of 

services to other superannuation funds, such as life insurance, funds management, and 

administrative services. 

 

Life insurance companies are the third largest holder of managed fund assets, with the 

majority of these assets being superannuation-based. The substantial growth of 

superannuation has led to an increase in superannuation based business as a proportion of the 

total business of these companies. Currently, the APRA listed 28 companies report 

proportional revenues between $1 million and $10.7 billion (UBS, 2016). 

2.2.1.3 Future Fund 

The future fund, the Australian Government’s sovereign wealth fund begun in 2007, is 

responsible for investing to meet the government’s future liability for the payment of 

superannuation to members of the Australian public service. The fund aims to hold $140 

billion by 2020 in order to fund $7 billion in superannuation payments each year from the 

federal budget. Withdrawals from the future fund to pay superannuation benefits can happen 

only when the superannuation liability has been fully offset, or on 1 July 2020, whichever is 

the earlier. The fund currently has $127.66 billion funds under management and its mandate 

requires a benchmark return of CPI plus 4.5% to 5.5% per annum over the long term. 
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2.2.2 Retail Investors 

Retail investments, sourced from retail investors, are generally placed in public offer unit 

trusts (or funds) offered by a manager, with a minimum investment of less than $50,000. 

Australia has one of the world’s highest percentage of individuals with direct and indirect 

exposure to the stock market. The Australian Securities Exchange (ASX) 2014 reported that 

36% of the adult Australian population either own stock directly or invest in managed funds, 

which is the highest rate of share investment in the world5. These figures are evidence of the 

size and sophistication of retail investors in Australia. More and more retail investors are now 

opting for different investment avenues to supplement their superannuation and are 

diversifying their portfolio by looking for exposure to those assets that match their risk 

profiles. 

 

2.2.3 High Net Worth Investors and Family Offices 

Australia has the third largest number of high net worth individuals (HNWIs) in the Asia-

Pacific region. The number of HNWIs in Australia grew to 234,000 with a combined financial 

wealth of US$735 billion in 2015 (Capgemini, 2016). With the growing number of HNWIs, 

more affluent families seeking experienced professionals to manage their wealth. As a result, 

the family offices, which are designed to assist high net worth clients to manage their wealth 

across both financial and non-financial dimensions, has gained a significant growth over the 

past few years. In Australia, family office can be generally divided into three categories based 

on assets: up to $200 million; between $200 and $500 million; $500 million and above. A 

recent study shows that the top 350 largest fortunes have increased in average value from 

$267 billion in 2016 to $308 billion in 2017 (The Table Club, 2017). The stability of the 

                                                             
5 Australia’s share investment ownership is the same as Hong Kong’s, and much higher than the UK at 15%, the 
US at 14%, Germany at 13% and Korea at 10% (ASX, 2014).  
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Australian financial system, the strength and resilience of the economy, the size, depth and 

liquidity of financial markets, the sophisticated and innovative nature of the managed funds 

sector, and the strength of Australia’s regulatory framework will continue to stimulate 

HNWIs and family offices investment in different financial assets, directly or indirectly.  

 

2.3 Managed Funds Types 

The managed funds structure is ideally suited to pooled investment vehicles, as it supports the 

principle of independence for investors while enabling many investors to participate at the 

same time in a diversified, professionally managed, investment portfolio at a reasonable cost. 

Therefore, managed funds have become an important investment vehicle in Australia for both 

retail and wholesale investors. Of the many types of funds offered under different legal 

structures, the most common are unit trusts and superannuation funds.  

 

2.3.1 Unit Trust 

In a unit trust, the beneficial ownership of the trust property is divided into a number of 

defined shares called units. The unit trust is therefore a legal entity, separated from both 

managers and beneficiaries, with the beneficial interest represented by the number of units 

held. Each trust has a trustee who holds the trust assets on behalf of the beneficiaries and who 

is responsible for administering the assets in the interests of the beneficiaries. Generally, there 

are four main types of trusts: public unit trusts (retail), wholesale unit trusts, cash 

management trusts and master trusts. Although these all have the same legal structure, their 

product features are different.  

2.3.1.1 Public Unit Trust (Retail) 
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Public unit trusts are open to a wide range of investors. Typically, they offer either a single 

contribution, with the option to contribute further arbitrary amounts at any time, or a regular 

contribution, where a fixed amount is contributed. They are designed to cater for individual 

investors with minimum investment amounts starting at $1,000. The common ongoing 

management expense ratios (MERs) are generally between 1% and 2.5% per annum of funds 

under managements (FUM)6. Further, the public unit trusts can be either listed or unlisted, 

where listed are traded on the stock exchange in a similar way to shares and unlisted are not 

traded on the stock exchange. For instance, listed managed investments (LMIs) are 

investment products, listed on the Australian Securities Exchange (ASX), that are 

predominantly targeted at retail investors, and that are traded like listed ordinary shares. LMIs 

include listed property funds, listed investment companies and trusts, infrastructure funds, 

exchange traded funds and commodities, and absolute returns.  

2.3.1.2 Wholesale Unit Trust 

A wholesale unit trust is similar to a public unit trust; however, it has a higher minimum 

investment. A typical minimum investment would be $250,000 to $500,000 with investors 

generally free to contribute additional amounts at any time. Thus, the main investors tend to 

be institutional investors or high net worth individuals. The MERs are generally between 

0.2% and 1% per annum of FUM, significantly lower than for a public unit trust. 

2.3.1.3 Cash Management Trust 

A cash management trust (CMT) is a public unit trust that invests in short-term, fixed-interest 

securities. The unit price is normally fixed at $1, and its interest income is distributed to unit 

holders at regular intervals or when they leave the fund.  

2.3.1.4 Master Trust 

                                                             
6 Discounted rates are normally offered when a large amount of money is invested. 
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A master trust is an investment structure that allows an investor to hold a portfolio of 

managed funds under one umbrella. It provides centralised reporting and is often used by 

financial advisers as an easy way to manage their client's portfolio and to obtain wholesale 

prices and rates unavailable for retail investors. The two main master trust structures are 

discretionary and fund of fund. The discretionary trust structure is where the unit holder can 

choose to invest in one or more managed investment funds from a panel of funds; for the fund 

of fund structure, the unit holder selects a risk profile where each risk profile consists of a 

number of managed funds. The managed funds underlying the master trust are generally 

public unit trusts or wholesale unit trusts. They may also be managed by an external manager 

or by the manager of the master trust. Similarly, investors can access funds through wrap 

accounts, which are similar to a master trust in that they provide access to a panel of funds, 

but they differ because they typically also provide access to shares, cash accounts and margin 

lending. 

 

2.3.2 Superannuation Fund 

Superannuation funds operate as trusts, with trustees being responsible for the prudential 

operation of their funds and for formulating and implementing an investment strategy. 

Superannuation funds are regulated under the Superannuation Industry (Supervision) Act 

1993, with other obligations being the subject of general trust law. Trustees are liable under 

law for breaches of obligations. Superannuation trustees have an obligation to ensure that 

superannuation monies are invested prudently, with consideration given to diversification and 

liquidity. Funds that are deemed to comply with this legislation are subject to a concessional 

15% tax rate on investment income and capital gains. This is unlike most ordinary trusts, 

which pass tax obligations, with respect to income and gains, to the unit holders. However, 
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special tax arrangements apply to benefits when they are paid out of a superannuation fund. 

Table 2.2 presents the distribution of assets and the number of entities for the main types of 

superannuation funds in Australia7. 

Table 2.2: Distribution of Superannuation Funds 

Fund Types Assets ($ billion) 

2016 

Number of Entities 

2016 

Public offer (retail) 569.7 135 

Industry 500.6 41 

Corporate 57.6 30 

Public sector 237.5 19 

Small APRA 1.9 2,055 

Self-managed 653.8 585,260 

Total 2,021.1 587,540 

Note: This table shows the distribution of Australian superannuation funds’ assets and number of entities. 
Source: Australian Trade and Investment Commission’s Australia’s Managed Funds 2017 Update. 

 

2.3.2.1 Public Offer Funds 

Public offer funds, commonly referred to as retail funds, are open to the public and may take 

the form of a master trust or a traditional trust structure. Generally, they are operated by 

financial institutions or investment companies, with the aim of retaining profits. They are 

usually recommended by financial advisers who may be paid fees for their advice.  

2.3.2.2 Industry Funds 

                                                             
7 In Australia, a special kind of fund, called the Eligible Rollover Fund (ERF), is intended to be a temporary 
repository for transferred superannuation benefits, with the expectation that members will eventually find their 
lost superannuation and transfer their balance to their main super account. An ERF is a holding account for lost 
members or inactive members with low account balances. They can accept member benefits from other super 
funds for people who may have lost contact with that fund or are no longer eligible for membership of that fund. 
All super funds are required by law to nominate an ERF to hold the balances of their lost or ineligible members. 
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Industry funds are multiemployer funds run by employer associations or unions. Unlike retail 

funds they are “not for profit” funds, and are run solely for the benefit of members. The larger 

industry super funds are open for anyone to join. Some others are restricted to employees in a 

particular industry.  

2.3.2.3 Corporate Funds 

Corporate funds (also referred to as employer funds) are established by employers for their 

employees. Some larger corporate funds have an employer who also operates the fund under a 

board of trustees appointed by the employer and employees. Others may be included as a 

separate part of a large retail or industry super fund. Funds run by the employer or industry 

funds will usually return all profits to members; those run by retail funds will retain some 

profits. 

2.3.2.4 Public Sector Funds 

Public sector funds are super funds for employees of state and federal government 

departments: most are open only to government employees. Many public sector funds are 

defined benefit funds, where the final benefit is based on a formula and on years of service. 

They are not regulated by the APRA or the ATO but are instead supervised by state or federal 

governments. Their profits go back into the fund for the benefit of their members. 

2.3.2.5 Small APRA Funds 

The small APRA funds are funds with fewer than 5 members that have an APRA approved 

trustee. They are essentially self-managed funds with professional trustees.  

2.3.2.6 Self-Managed Super Funds 

A self-managed super fund (SMSF) is a superannuation trust structure that provides financial 

remuneration to its members in retirement, and that is regulated by the ATO. The main 
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difference between SMSFs and other super funds is that SMSF members are usually also the 

trustees of the fund. SMSFs can have between one and four members: one of their main 

advantages is the level of control that trustees have when tailoring the fund to meet their 

individual needs. This differs from other super funds, which are designed to benefit a large 

group of members, meaning that decisions are based on collective interests rather than on 

what is best suited to individuals. 

 

2.3.3 Life Insurance Corporation 

In Australia, most of the investment funds for life insurance offices are held in statutory 

funds; many unitised products are sold as life policies issued by statutory funds. The statutory 

funds of life insurance offices have been set up under commonwealth government legislation 

and are analogous to trust funds. The legislation requires that the assets of any statutory fund 

must be kept separate and distinct from the assets of other statutory funds and from any other 

assets of the company. All income received must be paid into and become an asset of the 

appropriate statutory fund; these assets are available only for meeting the liabilities and 

expenses of that fund. Life insurance corporations and statutory funds are regulated under the 

Life Insurance Act 1995.  

 

2.4 Other Participants 

2.4.1 Investment Managers 

More than 100 funds management companies operate in Australia. The top 30 of these 

companies control more than 85% of the industry’s funds under management (Australian 

Trade Commission, 2010). Table 2.3 demonstrates that 19 Australian investment management 
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companies are recognised within the world’s top 500 largest companies (Willis Towers 

Watson, 2015). Australian-based fund managers seek to leverage their innovation product line 

and workforce to expand within the region and internationally. Such expansion ranges from 

straight services exports to complex investment strategies; the range of Australian fund 

managers’ activities extends to America, Europe, Africa, Middle East and throughout the 

Asia-Pacific region.  

Table 2.3: Australia Largest Money Managers 

Rank Manager Total Assets Global Ranking 

1 Macquarie $355,440 52 

2 Colonial First State $142,287 99 

3 AMP Capital $116,515 117 

4 NAB Asset Mgmt $96,924 135 

5 QIC $57,507 181 

6 BT Investment Mgmt $55,260 191 

7 IFM Investors $49,247 214 

8 Challenger $41,976 229 

9 Westpac Banking $33,741 257 

10 Magellan Asset Mgmt $28,897 280 

11 Goodman Group $24,340 314 

12 Perpetual $21,811 331 

13 Platinum Asset Mgmt $19,516 350 

14 QBE $18,971 352 

15 Lendlease $16,033 379 

16 DEXUS Property Group $15,668 382 

17 GPT Group $13,190 399 

18 Charter Hall $11,587 425 

19 JCP Investment Partners $9,149 464 

Note: The table lists 19 Australian investment management companies that are recognised within the world’s top 
500 largest companies by the Willis Towers Watson Global 500 ranking at year-end 2015. Companies are ranked 
by total assets under management in US dollars in millions. 
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2.4.2 Boutiques and Hedge Funds 

Boutiques are defined as investment firms that provide specialised services for a particular 

segment of the market. Typically, they are established by experienced managers who focus on 

a particular investment strategy or a specific niche. Although they may lack the resources of 

larger firms, boutique firms aim to offer more individualised services and to tailor their 

offerings to the needs of clients. Hedge fund managers are established either by boutiques or 

by financial institutions. However, there is no standard definition of a hedge fund. Generally, 

hedge funds use a broader range of financial instruments and investment strategies than 

traditional managed funds, including the use of short selling and derivatives to create 

leverage, with the aim towards generating positive returns regardless of overall market 

performance. 

 

Hedge funds have existed in Australia for many years, though the industry has really attracted 

growing investor interest since the 1990s; the industry grew rapidly, becoming the largest in 

Asia by 2006 (AXISS Australia, 2006). Australia and Hong Kong lead the hedge fund 

markets in the region, followed by the US, Singapore, the UK, Japan, and other Asian 

countries. More than 80% of Australia’s hedge funds assets are deployed in markets outside 

the country, which demonstrates the availability of sophisticated investment skills within 

Australia. 

 

Although the Australian hedge fund industry has been growing rapidly, it is still relatively 

small compared to the wider managed funds industry, and will likely remain a niche market 
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for some time. A review by ASIC (2013), which reported that the sector has low levels of 

leverage, concluded that these funds do not pose significant systemic risk to the Australian 

financial system. However, as new investors consider this alternative investment category, it 

is important to understand the differences between hedge funds and traditional managed 

funds. In recent years, ASIC has increased the disclosure requirements for those hedge fund 

operators open to retail investors. 

 

2.4.3 Custodian 

A Security Custodian Trust is a third party that holds and safeguards assets on behalf of 

investors, such as for a superannuation fund or managed fund. The custodian company holds 

the title to the fund’s assets but the power of investment management remains with the 

trustees. Australia has a sophisticated, full-service custody sector: Table 2.4 shows that 11 of 

the major custodian companies hold total assets of $3113.78 billion under custody, 

representing a 5.3% increase from 30 June 2016 to 31 December 2016 (ACSA, 2016).  

 

The benefit of a custodian trust is that it mitigates the risk of dishonest activities by separating 

a fund manager from the physical assets and investor records. It also increases administrative 

efficiency by bringing together a fund’s investment portfolios, enabling a closer watch on 

investments. The custodian collects incomes, reports on the value of assets, provides 

registered addresses offshore, and eliminates the necessity to transfer the ownership of assets 

to the new trustee when there is a change. Generally, a master custodian aggregates a series of 

portfolios, and a global custodian holds assets for clients in different countries. 
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Table 2.4: Australian Investor Assets Under Custody 

Rank Provider Value at 30 June 2016 

(AU$ billion) 

Value at 31 Dec 2016 

(AU$ billion) 

%change 

1 JP Morgan 627.6 624.04 -0.60% 

2 NAB Asset Servicing 564 513 -9.00% 

3 BNP Paribas 433 472 9.00% 

4 State Street 273.34 397.04 45.30% 

5 Citigroup 329.58 393 19.20% 

6 Northern Trust 311 334 7.40% 

7 HSBC Bank 168 166.57 -0.90% 

8 RBC Investor Services 82.29 87.32 6.10% 

9 Ausmaq 19.25 41.44 115.30% 

10 Netwealth 9.08 10.9 20.00% 

11 BNY Mellon 70.8 5.97 -91.60% 

Total  2956.44 3113.78 5.30% 

Note: This table presents the total assets under custody for Australian investors in $ billion. Source: Australian 
Custodial Service Association (ACSA). 

 

 

2.5 Asset Allocation 

The increasingly diverse asset allocation of Australia’s fund managers reflects product 

innovation and the sophistication of the investor in Australia. According to the Australian 

Bureau of Statistics (2016) (Figure 2.1), Australian shares (30.3%), overseas assets (21.7%) 

and deposits (14.4%) account for almost 67% of assets; land, buildings, and equipment 

(10.5%) and units in trusts (7.2%), bonds (5.8%), and short-term securities (5.7%) account for 

nearly 30% of assets.  
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Figure 2.1: Asset Breakdown of Managed Funds Industry 

 

Note: The table demonstrates the asset allocations of Australian managed funds industry for the September 
quarter of 2016. Source: Australian Bureau of Statistics, Catalogue Number:5655.0. 

 

2.6 Regulation, Legislation and Tax Environment 

2.6.1 Regulatory Framework 

Australia aspires to have the best practice around the globe for its financial services’ 

regulatory framework. This objective was an important motivation for the various significant 

structural changes to the regulatory arrangements enacted since 1997. These changes have 

cemented the reputation of Australia’s financial services industry as being the most efficiently 

regulated in the world. The strengths of the industry now include increasingly sophisticated 

investors, innovative investment products, and strong oversight bodies operating within a 

well-respected regulatory framework. Supervision of the sector is organised along functional 

rather than institutional lines, with oversight affected by statutory bodies that have operational 

independence from the government. Australia has three independent statutory agencies with 

specific responsibilities for the financial system: 

 Deposits  Short term securities
 Bonds  Derivatives
 Loans and placements  Shares
 Units in trusts  Other financial assets
 Land, buildings and equipment  Other non-financial assets
Overseas assets
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1. The Reserve Bank of Australia (RBA), Australia’s central bank, is responsible for 

monetary policy, stability in the financial system, and an efficient payment system.  

2. The Australian Prudential Regulation Authority (APRA), the prudential regulator of 

the Australian financial services industry, is responsible for prudential supervision of 

financial institutions including banks, credit unions, building societies, and insurance 

and superannuation companies. 

3. The Australian Securities and Investments Commission (ASIC) is responsible for the 

enforcement of company and financial services laws, with the aim of protecting 

consumers, investors and creditors. ASIC is responsible for licensing and monitoring 

financial markets and advisers, and for monitoring the disclosure and conduct of 

Australian companies and financial services providers. 

These three agencies are coordinated by the Council of Financial Regulators (CFR). The 

council itself has no regulatory function; rather, it acts as a mechanism for coordination and 

cooperation between the three agencies. The CFR also includes representation from the 

Federal Treasury, to provide an avenue for the government to have representation and input 

into the regulation of the financial system. Two other regulators that directly impact the 

funds’ management industry include:  

• The Australian Tax Office (ATO), the principal revenue collection agency, 

responsible for administration of Australia’s taxation legislation;  

• The Australian Transactions Reports and Analysis Centre (AUSTRAC), responsible 

for administering Australia’s anti-money laundering and counter-terrorism financial 

laws. 
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2.6.2 Legislation of Managed Funds 

The primary regulation governing the life insurance corporation is the Life Insurance Act 

1995. Superannuation funds are regulated under the Superannuation Industry Act 1993; other 

funds are principally regulated under the Corporations Act 2001. Supplementing the 

legislation and its regulations is a series of policies and guides that are released by the 

regulators. Life insurance corporations and superannuation funds are both subject to specific 

legislation that is primarily administered by APRA. ASIC, as the principal regulator of the 

managed funds industry in Australia, is responsible for the registration of Australian managed 

investment schemes and the licensing of fund managers, as well as for monitoring their 

compliance with Australia’s financial services laws. 

 

Under the Corporations Act 2001, any business or person operating a financial services 

business in Australia is required to hold an Australian financial services licence (AFSL) 

covering the specific financial services being provided. Subject to certain exemptions, the 

fund manager, distributor, custodian and possibly the investment fund vehicle, general partner 

or trustee may be subject to licensing requirements. An investment fund itself may also need 

to be registered with the ASIC if it is offered to “retail clients”8.  

 

2.6.3 Taxation of Managed Funds 

Investment analysis often focuses on performance, yet the tax implication can have a 

substantial effect on investment returns. As in any jurisdiction, tax laws in Australia can have 

a significant impact on the structure and competitiveness of investment management products 

                                                             
8 More information on the licensing and registration process and relevant obligations is available from the ASIC 
website at www.asic.gov.au .  
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and operations. From the tax perspective, managed funds fall into two broad categories: funds 

which are not tax-paying entities; funds which are, or are part of, tax paying entities. 

According to Morningstar, Australian public offer funds are generally dominated by three 

different legal types: unit trusts, superannuation funds, and investment bonds. Each type of 

fund has a unique taxation structure, as shown in Table 2.5. 

Table 2.5: Legal Structures and Taxation Structures of Managed Funds 

Legal Type Name Description of Legal Structure Taxation Structure 

Unit Trusts Unit trusts are registered managed 
investment schemes administered by a 
responsible entity. 

Unit holders are taxed on their distribution 
of all income and realised capital gains. The 
unit trust is not taxed. Capital gains are 
assessed at the time of the sale of units held 
in the unit trust. 

Superannuation Funds Superannuation funds are tax-
concessional savings’ vehicles used to 
save for retirement. They receive 
contributions from employers. The trustee 
of the fund holds assets on the member’s 
behalf until transfer to another fund, 
retirement, or another prescribed 
condition of release.  

 

Assessable fund income is taxed at 15%, 
with capital gains on assets held for at least 
12 months assessed on two-thirds of the 
gain, i.e. at 10%. Tax is assessed and paid 
within the fund and not distributed. The 
actual tax rate may be lower than 15%, 
depending on what deductions or imputation 
credits are utilised.  More information about 
tax on superannuation is available at 
https://www.moneysmart.gov. 
au/superannuation-and-retirement/how-
super-works/tax-and-super  

Investment Bonds Investment bonds are life insurance 
policies and can be issued by life insurers. 
These policies originally had a life 
insurance component, but today are 
predominantly investment vehicles. 

 

Insurance company pays tax on investment 
earnings before reinvesting in bonds. 
Withdrawals within eight years incur 30% 
tax on all earnings. A proportion of earnings 
in 9th and 10th years is taxable; however, 
earnings on withdrawals after 10 years are 
tax free. The bond does not distribute 
income during the investment period. 

Note: The table, which shows different legal and taxation structures for three major types of Australian managed 
funds. Source: Morningstar 2015 Australian managed funds industry. 

 

Managed funds do not generally pay tax because all income is distributed to investors 

annually. The income from a managed fund is generally taxable in the hands of the investors 
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at individual marginal tax rates. Distribution may include components such as Australian 

income, foreign income, tax-free amounts, tax-deferred amounts and net capital gains, each of 

which has a different tax implication for investors. 

 

Depending on the investment of the managed fund, Australian income may include franked 

and unfranked dividends, interest, rental income, and other profits from revenue earned in 

Australia. Franked dividend distribution may have franking credits attached, and those 

franking credits can be used to reduce an investor’s tax liability. Foreign income distribution 

may include foreign tax credits that can be used to reduce the Australian tax payable on their 

foreign income. Tax free and tax deferred amounts are not included in an investor’s assessable 

income at the time of distribution. However, these amounts may affect the taxable capital gain 

or loss when investors sell their units. Net capital gains, made by a managed fund when assets 

are sold, are distributed to investors. Capital gains and losses are also made when investors 

sell, switch or transfer any part of their unit holdings in a fund. Trusts and individuals are 

eligible for a 50% tax discount on gains made on assets held for 12 months or more. Certain 

distribution of Australian sourced income to non-resident investors by Australian managed 

funds is subject to withholding tax: the withholding tax regime applies only to income or 

gains with an Australian source9. If the fund distribution is made to a foreign resident in a 

country that has an effective exchange of information agreement with Australia, the 

withholding tax rate is 15%. In all other cases, withholding is required at the rate of 30%. A 

concessionary rate of 10% applies to fund distribution by a clean building managed fund, 

which is a fund holding only for energy efficient commercial buildings constructed on or after 

1 July 2012. 

                                                             
9 General information on tax rules is available from the ATO at www.ato.gov.au. It is recommended that 
investors seek professional tax advice when considering investment products and operations. 
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2.7 Internationalisation of Australian Managed Funds Industry 

The Australian government is committed to promoting and positioning Australia as a regional 

and global financial centre; thus, a further internationalisation of the country’s managed funds 

industry is at the core of this commitment. Currently, Australia’s managed funds asset pool, 

which is the largest in the Asia-Pacific region and the sixth largest globally, has attracted 

some of the world’s largest investment managers, primarily from the US and Europe.  

Table 2.6: The World Largest Asset Managers 

Rank Manager Country  Total Assets 

1 BlackRock U.S. $4,645,412 

2 Vanguard Group U.S. $3,398,795 

3 State Street Global U.S. $2,244,816 

4 Fidelity Investments U.S. $2,035,685 

5 Allianz Group Germany $1,926,034 

6 J.P. Morgan Chase U.S. $1,722,503 

7 BNY Mellon U.S. $1,624,654 

8 AXA Group France $1,489,132 

9 Capital Group U.S. $1,390,432 

10 Goldman Sachs Group U.S. $1,252,000 

Note: The table shows 10 Australian investment management companies that are recognised within the world’s 
top 500 largest companies by the Willis Towers Watson Global 500 ranking at the year-end 2015. Companies 
are ranked by total assets under management in US dollars in millions. Source: P&I/Willis Towers Watson 
global 500 ranking at the year-end 2015. 

Table 2.6 demonstrates that the top ten investment managers all have an established presence 

in Australia. Australian-based fund managers also seek to leverage their innovation product 

line and workforce to expand within the region and internationally. Such expansion ranges 

from straight service exports to complex investment strategies, with the range of Australian 

fund managers’ activities extending to America, Europe, Africa, Middle East and throughout 

the Asia-Pacific region. More than 100 funds management companies operate in Australia. 
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However, the top 30 funds management companies control more than 85% of the industry’s 

funds under management (Australian Trade Commission, 2010). 

2.8 Conclusion 

The managed funds industry is a dynamic area that continues to develop at a rapid pace. The 

increasing popularity of managed funds has created a demand curve for investors to gain 

exposure to a broader range of assets, with the possibility of enhancing risk-adjusted returns. 

This investment option provides an opportunity for investors to gain diversification and 

professional management expertise at a relatively low initial investment level. This option 

also allows individuals to achieve financial goals, such as retirement planning. However, 

there are many types of funds that require potential investors to have some baseline 

knowledge to make the appropriate choices, based on their financial goals. The overview of 

the managed funds industry in this chapter has aimed to assist investors to gain important 

insights about managed funds including investors, structures, participants, asset allocations, 

regulatory bodies, legislation and tax environment, and internationalisation of the industry.  
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Chapter 3: Can Macroeconomic Variables Explain Managed 

Fund Returns? The Australian Case 

 

This Chapter includes a co-authored paper. The bibliographic detail for this paper, including 

all authors, is: 

Wang, L., Li, B., & Liu, B. (2017). Can macroeconomic variables explain managed fund 

returns? The Australian case. Economic Papers, 36, 171-184. 

 

My contribution to the paper involved: 

• Conception and design of the research through extensive literature review 

• Identification of the research models and relevant data 

• Analysis and interpretation of data 

• Discussion of results 

• Drafting of the complete paper 

(Signed)                                          (Date) 13/09/2018 

Luo Wang 
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Abstract 

We investigate the relationship between 24 different categories of Australian managed funds 

and 13 macroeconomic variables from the third quarter of 1998 to the first quarter of 2013. 

Using principal component and regression analyses, we find that fund returns can be 

significantly explained by principal components that reflect both international and domestic 

variables, especially at the next two quarters. The relationships between fund returns and 

macroeconomic variables are predominantly negative. Further, the pooled regression results 

show that, at a more general level, the explanatory power of macroeconomic variables is 

relatively weak on fixed interest and on international shares funds, but is strong on multiple 

assets, property, and Australian shares funds. 

 

3.1 Introduction 

Managed funds, first introduced in Australia in 1936, continue to be a popular form of 

investment. The annual growth rate in assets under management has been greater than 10% 

since 1994. The Australian managed fund industry is the fourth largest in the world in terms 

of absolute size and has the largest assets in the Asia-Pacific region. The latest figures show 

that the managed funds industry has $2,622.2 billion of funds under management (Australian 

Bureau of Statistics, 2015). A core factor is that Australia’s three-pillar approach of the 

retirement income policy has created an inelastic demand curve for investment management 

services.  

 

The performance of managed funds has long been of interest to financial practitioners and 

academics, particularly with the continuing lack of consensus on past performance as a guide 

for future performance (Bilson et al., 2001; Carhart, 1997; Hallahan & Faff, 1999; Hendricks 
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et al., 1993; Humphrey & O’Brien, 2010; Jenson, 1968). Despite the lack of evidence for 

performance persistence, investors appear to make investment decisions on the assumption 

that managed fund performance persists. Empirical evidence demonstrates that Australian 

investors are more willing to reward recent winners and to punish recent losers (Frino et al., 

2005; Gharghori et al., 2007 2008; Sawicki & Finn, 2002). A recent study by Gupta and 

Jithendranathan (2012) finds that most Australian investors base their investment decisions 

primarily on the past performance of funds.  

 

An investment strategy that disregards other factors but is purely based on past performance 

might be sub-optimal. Without a holistic examination of other factors, such an investment 

strategy may have the potential to expose the Australian economy to unanticipated retirement 

liabilities. There is considerable empirical evidence, mainly motivated by the Arbitrage 

Pricing Theory (APT) (Ross 1976), which documents that stock returns are predictable using 

public information (Erdugan, 2012; Ferson & Harvey, 1991). Studies also demonstrate the 

relationship between stock returns and the performance of managed funds (Frazzini & 

Lamont, 2008; Watson & Wickramanayake, 2012). An important question then emerges: 

what is the relationship between the performance of managed funds and of variables that 

capture the state of the economy? Only a few studies have attempted to seek the answer for 

this question. For example, Chu (2011) explores the relationship between the Hong Kong 

equity funds and the local stock market index, inflation rate, money supply, and short-term 

interest rate. Within the Australian context, there is no study investigating the relationship 

between economic factors and managed fund performance. 
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Our study is motivated by the issue that most Australian investors make investment decisions 

based primarily on past performance, disregarding other factors (Gupta & Jithendranathan, 

2012). Further, there is no published study investigating the relationship between economic 

factors and managed fund returns. Therefore, we investigate factors that capture the state of 

the economy, both domestic and international, with the aim of establishing whether those 

economic factors, which have been found to have influence on stock returns, have a possible 

impact on Australian managed fund returns. Our study contributes to the existing body of 

literature by utilising domestic and international macroeconomic variables to explain 

Australian managed fund returns. Any relationship uncovered will contribute to this literature 

by challenging the past performance issue attributed to Australian investors. Further, any 

findings of our study have the potential to add value from the practitioner’s perspective. Since 

managed fund investors always have to reallocate investments among funds, they need to 

know which economic factors may affect their fund returns. The possible outcomes of our 

study will motivate investors (particularly Australian) to extend their practice beyond using 

past performance to encompass other potential factors. 

 

Our study examines the relationship between 24 different categories of funds and 13 

macroeconomic variables over the next K-quarter (K=1, 2, 3, 4) period for the sample period 

from the third quarter of 1998 to the first quarter of 2013. The principal component and 

regression analyses results reveal that fund returns can be significantly explained by principal 

components that reflect both international and domestic variables, especially for the K=2 

period10. The results from the international principal components suggest that considerable 

fund returns can be explained by world inflation, US interest rate, world market returns, world 

                                                             
10 Since the results of K=1, 3, and 4 are less significant than K=2, only the results of K=2 will be reported for the 
sake of brevity. 
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industrial production, commodity and oil prices. The results from the domestic principal 

components suggest that the variables, including money supply, gross domestic product, 

inflation, and short-term interest rates, are particularly significant in explaining the returns. 

However, the explanatory power of the principal components is enhanced when we consider 

all the variables together. This indicates that both domestic and international variables are 

significant in explaining fund returns. Moreover, relationships between fund returns and 

macroeconomic variables are predominantly negative. From the perspective of the five 

different fund types, the explanatory power of macroeconomic variables is relatively weak on 

fixed interest funds and international shares funds, but strong on multiple assets, property, and 

Australian share funds.  

 

The paper continues as follows: Section 3.2 describes the data and their summary statistics, 

Section 3.3 introduces the methodology, Section 3.4 presents the regression results, and 

Section 3.5 gives our conclusion. 

 

3.2 Data and Summary Statistics  

We obtained the quarterly managed fund data in 24 different categories from The Plan for 

Life and the 13 macroeconomic data from DataStream for the sample period spanning from 

1998:Q3 to 2013:Q111. In order to avoid survivorship bias, we used all available data from the 

                                                             
11 Plan for Life is a company specialising in actuaries and research. It is the leading independent supplier of 
Australian managed funds, retirement and life insurance market information to global asset management 
community. The original database contains information about fund’s size, flows, earnings and transfers since the 
first quarter of 1991. However, pre-September 1998’s data is sparse, and the significant growth in the managed 
funds occurred since that date, I therefore use the data for the period from 1998Q3 through 2013Q1. In order to 
avoid survivorship bias, I use all available data from all funds that operated during the period. There were 152 
fund families that offered these products. The total number of funds included in the study is 27,962; of which 
12,352 were active as of September 2013, while 5,872 had terminated, 7,904 had transferred to other funds and 
1,834 had closed. 
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152 fund families that operated during this period. Following Gupta and Jithendranathan 

(2012), we calculate the fund-level rates of return (R) as follows: 

!",$ = 	
'($	()*+"+,-	).$(*	$)/0,1

2"3(0,1456
5
7
	'80,1

                                                      (3.1)                                                                                         

where 9:;<",$=> is the funds under management for the ith fund at quarter t-1, and ?@",$ is the 

net fund flows for the ith fund at quarter t. To calculate the average returns for each fund 

category, a value-weighted index of individual fund returns is formed12.  

 

Table 3.1 reports the summary statistics of the returns of the 24 fund categories13. The 

category of Australian equity small companies has the highest return of 2.8% per quarter, 

while that of overseas-American shows the lowest return of -0.1% per quarter. The overall 

average quarterly return is about 1.1%. The standard deviation ranges between 0.002 and 

0.102, with an average of 0.047. Table 3.2 describes the details of the 13 macroeconomic 

variables14. The seven domestic variables are gross domestic product (GDP), inflation (CPI), 

stock market prices (MKT), foreign exchange rates (TWI), current account balance (CAB), 

short-term interest rates (SIR) and money supply (MON). The six international variables are 

the world stock market returns (WMKT), world inflation (WCPI), commodity prices 

(WCMP), world industrial production (WIDP), oil prices (OIL) and US interest rates (USIR).  

 

 

                                                             
12 Since the managed fund data includes only funds at start, inflows, outflows, net funds flows, investment 
earnings transfers and funds at end, this method is chosen to calculate fund returns rather than use the normal 
rate changes of net assets value. 
13 Fund category classifications are based on the description provided by the vendor. 
14 We acknowledge that the choice of variables is bound to be arbitrary. However, we focus on factors that have 
been examined in previous studies. It is possible that other factors may have an impact on fund returns, and the 
examination of those factors remains an avenue for future studies. 
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Table 3.1: Summary Statistics for Fund Returns 

Fund category Mean Std.dev Min Max 

Grand Total (GT) 0.011 0.035 -0.097 0.091 

Alternatives (AL) 0.012 0.030 -0.081 0.075 

Australian Equity (EQ) 0.020 0.068 -0.163 0.188 

Australian Equity Small Companies (ES) 0.028 0.085 -0.251 0.205 

Australian Fixed Interest (FI) 0.012 0.009 -0.007 0.028 

Fixed Rate (FR) 0.010 0.002 0.004 0.014 

Australian Property (PR) 0.016 0.023 -0.079 0.064 

Australian Property Securities (PS) 0.011 0.089 -0.358 0.243 

Capital Guaranteed (CG) 0.010 0.002 0.006 0.014 

Cash (CA) 0.010 0.002 0.007 0.014 

Diversified Fixed Interest (DF) 0.010 0.021 -0.087 0.080 

Managed Balanced (MB) 0.011 0.038 -0.113 0.096 

Managed Growth (MG) 0.011 0.042 -0.122 0.107 

Managed Stable (MS) 0.010 0.018 -0.052 0.058 

Mortgage (MO) 0.012 0.003 0.004 0.016 

Overseas – American (OU) -0.001 0.076 -0.193 0.197 

Overseas – Asia Pacific (OA) 0.017 0.097 -0.201 0.280 

Overseas – European (OE) 0.003 0.081 -0.228 0.236 

Overseas - Fixed Interest & Currency 

(OF) 0.013 0.014 -0.022 0.042 

Overseas – Global (OG) 0.003 0.071 -0.159 0.183 

Overseas - Global Small Companies (OS) 0.012 0.094 -0.202 0.253 

Overseas – Japan (OJ) 0.012 0.093 -0.213 0.255 

Overseas – Property (OP) 0.006 0.102 -0.450 0.224 

Mixed Portfolios (MI) 0.009 0.039 -0.112 0.108 

Average  0.011 0.047   

Notes: The table reports the summary statistics of the quarterly returns of 24 fund categories. 

 

The selection of variables (see Table 3.2) is ultimately subject to criticism on the basis of 

subjectivity and the arbitrary nature of the selection process, though this is an unavoidable 

problem associated with this kind of research (Fama, 1991). Since asset-pricing theories do 
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not prescribe which underlying economic forces drive the asset price, we select 

macroeconomic variables that are proxies for these forces, based on the existing literature.  

 

The GDP measures the overall economic activity that affects stock prices by affecting 

companies’ cash flows. A number of studies document a positive relationship between GDP 

and stock market returns (Fama, 1990; Osterholm, 2016; Ritter, 2005). Inflation may also 

explain the market returns. The general expectation is that an increase in inflation will raise 

the discount rate, and consequently will reduce the value of the firm. Extensive research 

documents the relationship between inflation and stock prices (Azar, 2010; Azar, 2014; 

Groenewold & Fraser, 1997).  

 

Stocks are one of the major segments of asset classes, and studies also demonstrate a strong 

linkage between time-series returns on market indices and other stock portfolio returns 

(Bilson et al., 2001; Chen et al., 1986; Shanken & Weinstein, 2006). The local market index is 

selected in our study. The relationship between exchange rates and stock prices is based on 

purchasing power parity (PPP). Changes in exchange rates are adjusted to reflect the relative 

inflation level only when the PPP holds. However, the PPP does not generally hold and 

deviations from the PPP are found in a number of industrial countries (Frenkel, 1981). Several 

studies also find that the exchange rate affects the performance of the stock market (Agrawal 

et al., 2010; Altin, 2014; Ma & Kao, 1990).  

 

For an export dominated country, currency depreciation improves the position of domestic 

producers by encouraging exports, which in turn causes higher cash flows, profits and stock 
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prices of the companies. The balance on current account is another major open economy 

variable that attracts considerable attention. It is considered as the broadest measure of the 

flow of goods, services and investment in and out of a country. Numerous studies demonstrate 

that the trade deficit is a source of systematic risk affecting stock returns (Kitamura, 2009; 

Kuo, 2013; Thorbecke, 1994). Changes in the current account can signal changes in financial 

uncertainty, which in turn affects market returns. Thus, we consider the current account 

balance to be a relevant economic variable. 

Table 3.2: Description of Macroeconomic Variables 

 

Symbol 

 

Description 

Domestic variables  

GDP Gross domestic product, measured in millions of local currency. 

CPI The inflation, measured by the consumer price index. 

MKT Stock market prices, measured by the All Ordinaries Index. 

TWI Foreign exchange rates, measured by Trade-Weighted Index. 

CAB Current account balance, measured of local currency 

SIR Short-term interest rates, measured by 30-day treasury-notes rate. 

MON Money supply, measured by M3. 

  

International variables  

WMKT World stock market return, measured by the MSCI world index. 

WCPI World inflation, measured by the OECD consumer price index. 

WCMP Commodity prices, measured by the IMF non-fuel commodity price index. 

WIDP World industrial production, measured by the index of OECD industrial 

production. 

OIL Oil prices, measured by the West Texas International Cushing Oil prices, 

expressed in US$ 

USIR US interest rate, measured by the 3-month treasury-bill rate. 

Notes: The table presents the descriptions of the 13 macroeconomic variables (7 domestic; 6 international). 
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The interest rate is found to be one of the key determinants of stock prices. Some studies 

document that interest rates and market returns are negatively related (Andries et al., 2014; 

Hamrita & Trifi, 2011). This negative relationship is often attributed to changes in the 

discount rate. An increase in interest rate raises the required rate of returns, inversely affecting 

the value of the asset. Money supply, another macroeconomic factor related to stock returns, 

affects stock returns through its effect on economic activities. For instance, an increase in the 

money supply leads to increased economic activities and to possible accelerating prices. 

Several studies find that future real activity and measures of money are related to stock 

returns (Almutair, 2015; Asprem, 1989; Zafar et al., 2011). 

 

Given the facts that managed funds diversify their portfolios with international investments 

and that international factors are related to the local economy, it is reasonable to hypothesize 

that international factors, as well as domestic, will have an impact on fund returns. Regarding 

these international factors, the linkage between global factors and market returns is 

established by the international asset pricing model (Ferson & Harvey, 1993). Those 

international factors include world market returns, world inflation, commodity prices, world 

industrial production, oil prices and the US interest rate (Bilson et al., 2001; Fifield et al., 

2002). Consistent with these studies, we consider those factors as relevant variables and 

include them in our study. All the macroeconomic variable series are in natural logarithm 

forms15. 

 

                                                             
15 Quarterly returns for each variable are derived from the original data and calculated as: ∆XY" = AZ(	

[\0,1

[\0,145
	), 

where XY",$ is the price level of ith variable at quarter t, and XY",$=> is the price level of ith variable at quarter t-1. 
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3.3 Methodology 

We first use principal component analysis (PCA) to identify relevant factors from selected 

macroeconomic variables16. Essentially, PCA is a data reduction technique that reduces the 

number of variables from p to a smaller set of k derived orthogonal variables without much 

loss of information in the original p variables (Jolliffe, 2002). The k derived variables that 

account for most of the variation in the original variables are called principal components. 

The use of PCA has several advantages. First, it reduces the number of explanatory variables 

that allow us to consider a larger number of important factors, which may affect fund returns. 

Second, PCA addresses the problems of multicollinearity when used in conjunction with 

multiple regression analysis, as each principal component is orthogonal to each other. 

Although the estimated components may have no economic meaning, it is a good empirical 

way to explain the variance in the underlying data (Fifield et al., 2002). 

Table 3.3: Eigenvalues and Proportions of Variance Explained by the Relative Components 

Panel A:  

International 

variables 

Principal components        

 1 2 3 4 5 6        

Eigenvalue 3.12 1.07 0.77 0.4

2 

0.33 0.27        

Proportion  0.52 0.18 0.13 0.0

7 

0.06 0.05        

Cumulative 

proportion  

0.52 0.70 0.83 0.9

0 

0.96 1.00        

 
Panel B:  

Domestic variables Principal components       

 1 2 3 4 5 6 7       

Eigenvalue 2.23 1.88 1.02 0.7

7 

0.58 0.28 0.24       

Proportion  0.32 0.27 0.15 0.1

1 

0.08 0.04 0.03       

Cumulative 

proportion  

0.32 0.59 0.74 0.8

5 

0.93 0.97 1.00       

 

                                                             
16 The objective of PCA is to achieve parsimony and to reduce dimensionality by retaining the smallest number 
of components that account for most of the variation in the original data, with little loss of information. 
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Panel C:  

All variables Principal components 

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

Eigenvalue 4.89 2.72 1.08 0.9

9 

0.77 0.58 0.56 0.49 0.31 0.2

8 

0.1

8 

0.1

2 

0.0

6 Proportion  0.38 0.21 0.08 0.0

8 

0.06 0.04 0.04 0.04 0.03 0.0

2 

0.0

1 

0.0

1 

0.0

0 Cumulative 

proportion  

0.38 0.59 0.67 0.7

5 

0.81 0.85 0.89 0.93 0.96 0.9

8 

0.9

9 

1.0

0 

1.0

0 Notes: The table reports the results from applying a principal components analysis to three different sets of 
macroeconomic variables for the quarterly returns of 24 fund categories over the period from 1998Q3-2013Q1. 
Panel A reports international variables, Panel B reports domestic variables, and Panel C reports all variables, 
including the international and domestic variables. The values in bold face indicate those principal components 
with eigenvalues greater than 1, and those principal components that account for a large portion of the variation 
in the data. 

 

Tables 3.3 and 3.4 summarise the results by applying PCA to the international and domestic 

variables. Specifically, Table 3.3 reports the eigenvalues and proportions of variance 

explained by the principal components for each of three groups, the international variables 

group (Panel A), the domestic variables group (Panel B) and the all variables group (Panel C), 

which includes all international and domestic variables. The value in bold face in Table 3.4 

indicates that the principal components, which are retained as inputs for further regression 

analysis, explain a major portion of the variability in the original macroeconomic variables. 

The Kaiser criterion is used to select principal components that should be retained17. For the 

international variables, two principal components are retained as they have eigenvalues 

greater than one. The first principal component, which has an eigenvalue, or variance of 3.12, 

explains 52% of total variance of all international variables. The second principal component, 

with an eigenvalue of 1.08, explains 18% of total variance of international variables. 

Together, these two principal components account for 70% of the variance of international 

variables. For the domestic variables, the three principal components retained explain 73% of 

the variance of domestic variables. Similarly, the three principal components retained for the 

all variables group explain 67% of the variance of all its variables. 
                                                             
17 The Kaiser criterion suggests retaining principal components with latent roots greater than 1, ] = 1 (Kaiser 
1960).  
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Table 3.4: Factor Loadings for the Dominant Principal Components 

Panel A: 

International variables Principal component 1 Principal component 2  

 Oil prices World inflation   

 Commodity prices US interest rate  

 World industrial production   

 World market returns   

Panel B: 

Domestic variables Principal component 1 Principal component 2 Principal component 3 

 Stock market prices Short-term interest rates Money supply 

 Foreign exchange rates GDP  

 Current account balance CPI  

Panel C: 

All variables Principal component 1 Principal component 2 Principal component 3 

 Oil prices GDP Money supply 

 World market returns World inflation  

 World industrial Production CPI  

 Commodity prices Short-term interest rates  

 Foreign exchange rates Current account balance  

 Short-term interest rates   

 Stock market prices   

Notes: The table summarises the results from applying a principal components analysis to two different sets of 
macroeconomic variables over the period 1998Q3-2013Q1. Panel A reports international variables; Panel B 
reports domestic variables. The factor loadings for those principal components have absolute values of more than 
0.3, which indicates that they account for most of the variation in the data. 

 

Table 3.4 summarises the significant factor loadings for the retained principal components 

from each group of international variables (Panel A) and domestic variables (Panel B). 

Following Stevens (1986), we report only those factor loadings that have an absolute value 

more than 0.318. The results in Table 4 indicate that the principal components predominantly 

                                                             
18 Variables with more than 0.3 factor loadings indicate that they have large coefficients in each principal 
component vector. 
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reflect variables from the stock market (MKT and WMKT), product market (GDP, CPI, 

WIDP and WCPI), foreign exchange market (TWI and CAB), money market (SIR, MON and 

USIR), and resources market (OIL and WCPM). These results are consistent with our 

expectation that managed fund returns have relationships with stock market returns and key 

economic indicators, as a large portion of fund assets are invested in the stock market and 

those key indicators reflect the shape of the economy.  

 

The dominant principal components are then extracted and used as inputs into a regression 

analysis to explain the returns of 24 fund categories over the next K-quarter period (K=1, 2, 3, 

4)19. Three regression models are considered. First, the quarterly returns of each fund category 

are regressed on two international principal components derived from the six international 

variables. The regression model is as follows: 

!",$6^ = _" + >̀YXa>,$ + b̀YXab,$ + c",$6^                                   (3.2) 

where !",$6^  is :$d fund returns at time t+k, _" is an intercept, YXa>,$ is the first international 

principal component at time t, YXab,$ is the second international principal component at time t, 

>̀ and b̀ are factor loadings, and c",$6^  is a random error term at time t+k.  

 

Second, the quarterly returns of each fund category are regressed on three domestic principal 

components that are derived from seven domestic variables. The regression model is as 

follows: 

!",$6^ = _" + >̀eXa>,$ + b̀eXab,$ + f̀eXaf,$ + c",$6^                      (3.3) 

                                                             
19 Since the objective is to examine the relationships between 24 different categories of funds and 13 
macroeconomic variables, this study does not use panel regression analysis to explain the returns of 24 fund 
categories. 
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where !",$6^  is :$d fund returns at time t+k, _" is an intercept, eXa>,$ is the first domestic 

principal component at time t, eXab,$ is the second domestic principal component at time 

t,	eXaf,$ is the third domestic principal component at time t, >̀, b̀ and f̀ are factor loadings, 

and c",$6^  is a random error term at time t+k.  

 

Third, the quarterly returns of each fund category are regressed on three principal components 

from the all variables group.  The regression model is as follows: 

!",$6^ = _" + >̀gXa>,$ + b̀gXab,$ + f̀gXa>,$ + c",$6^                      (3.4) 

where !",$6^  is :$d fund returns at time t+k, _" is an intercept, gXa>,$ is the first all variables 

principal component at time t, gXab,$ is the second all variables principal component at time 

t,	gXaf,$ is the third all variables principal component at time t, >̀, b̀, and f̀ are factor 

loadings, and c",$6^  is a random error term at time t+k.  

 

The estimation of regression models (3.2) allows us to understand the impact of the 

international factors on the domestic managed fund returns. The estimation of the regression 

model (3.3) helps us to understand which domestic factors are needed more for local managed 

funds. Model (3.4) can be used to identify both the incremental change in the explanatory 

power of the model and the international linkage between international and domestic 

macroeconomic factors, by reconstructing both the international and domestic variables 
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within one model20. We are particularly interested in whether the slope coefficient ( "̀) is 

significantly different from zero. 

 

3.4 Results from Regression Analysis  

Tables 3.5, 3.6, and 3.7 report the regression results from equations (3.2), (3.3), and (3.4), 

respectively21. Several findings emerge from a close examination of the tables. First, a 

considerable proportion of fund returns are explained by principal components. For instance, 

the adjusted R2 is 20% (fixed rate) for the international components, 34% (cash) for the 

domestic components, and 31% (cash and Australian property securities) for the all variables 

components22. The total variance of returns explained by extracting the principal components 

from the all variables category increases, as the adjusted R2 is relatively larger for the all 

variables principal components, compared with the international and domestic components. 

 

Second, Table 3.5, with only international principal components, shows that only nearly half 

of the fund categories can be explained by either component. The first international principal 

component (IPC1) significantly explains 10 fund returns out of 24 categories. For the second 

international principal component (IPC2), the return variation of 9 out of 24 fund categories 

can be significantly explained. Negative relationships are observed in the fund categories, 

except for cash, capital guaranteed, and fixed rate funds. Fixed interest, mortgage, 

alternatives, and all international shares fund returns cannot be explained by both 

components. 
                                                             
20 Due to the possible problem of multicollinearity, fund returns are regressed on gXa>, gXab, and gXaf, rather 
than IPC1, IPC2, DPC1, DPC2, DPC3. 
21 The results are more profound at the K=2 period. Therefore, we report regression results for only the K=2 
period.  
22 Generally, the adjusted R2 for forecasting asset returns in the short horizon is quite low, and can be as low as 
1% (Cochrane 2005). 
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Table 3.5: Regression Estimates of International Principal Components 

  International  
Symbol  IPC1 IPC2 

 

 Constant  Coef Coef Adj. R2 
GT 0.012*** 

(2.69) 
-0.004 
(-1.59) 

-0.009** 
(-2.09) 

0.08 

AL 0.012*** 
(2.96) 

-0.001 
(-0.23) 

-0.005 
(-1.33) 

0.01 

EQ 0.023*** 
(2.70) 

-0.010** 
(-2.11) 

-0.019** 
(-2.28) 

0.13 

ES 0.033*** 
(3.01) 

-0.013** 
(-2.04) 

-0.018* 
(-1.74) 

0.08 

FI 0.012*** 
(9.77) 

0.001 
(1.05) 

0.000 
(0.24) 

0.01 

FR 0.010*** 
(41.12) 

0.001*** 
(3.82) 

0.000 
(1.38) 

0.20 

PR 0.016*** 
(5.47) 

0.003** 
(1.96) 

-0.001 
(-0.16) 

0.03 

PS 0.014 
(1.31) 

-0.015** 
(-2.49) 

-0.013 
(-1.25) 

0.10 

CG 0.010*** 
(45.32) 

0.001** 
(2.03) 

0.000 
(0.98) 

0.05 

CA 0.010*** 
(53.59) 

0.001*** 
(3.41) 

0.001* 
(1.76) 

0.18 

DF 0.010*** 
(3.86) 

-0.004*** 
(-2.81) 

-0.004* 
(-1.69) 

0.13 

MB 0.012** 
(2.52) 

-0.004 
(-1.49) 

-0.010* 
(-1.99) 

0.07 

MG 0.012** 
(2.28) 

-0.004 
(-1.45) 

-0.011** 
(-2.08) 

0.07 

MS 0.011*** 
(4.79) 

-0.002 
(-1.67) 

-0.005** 
(-2.17) 

0.09 

MO 0.012*** 
(35.78) 

0.000 
(1.09) 

0.000 
(0.58) 

0.00 

OU 0.004 
(0.41) 

0.003 
(0.57) 

-0.010 
(-0.98) 

0.00 

OA 0.023* 
(1.73) 

-0.008 
(-1.00) 

-0.005 
(-0.39) 

0.00 

OE 0.010 
(0.80) 

-0.006 
(-0.96) 

-0.001 
(-0.09) 

0.00 

OF 0.013*** 
(7.27) 

-0.001 
(-0.85) 

-0.001 
(-0.64) 

0.01 

OG 0.007 
(0.76) 

-0.002 
(-0.38) 

-0.012 
(-1.31) 

0.00 

OS 0.012 
(1.43) 

-0.003 
(-0.43) 

-0.001 
(-0.79) 

0.00 

OJ 0.018 
(1.42) 

-0.004 
(-0.57) 

-0.007 
(-0.55) 

0.00 

OP 0.012 
(0.96) 

-0.013* 
(-1.85) 

-0.017 
(-1.41) 

0.07 

MI 0.010** 
(2.12) 

-0.005* 
(-1.89) 

-0.010** 
(-2.14) 

0.10 

Notes: The table reports the regression results from equation (3), including two international principal 
components for the quarterly returns of 24 fund categories over the next K-quarter (K= 2) period from 1998Q3 to 
2013Q1. IPC1 is the first international principal component; IPC2 is the second international principal 
component. ***, **, * denote significance at 1%, 5%, and 10%, respectively. t-statistics are reported in 
parentheses. 

These results provide evidence that international variables have an important impact on most 

fund returns; the international fund is the only exception.  



 67 

 

While Australia is considered as a relatively open and commodity-based economy, it is 

reasonable to expect that Australia is likely to be linked with international forces. More 

specifically, we find the expected negative relationship between the fund returns and the 

second international component, which reflects variables of world inflation and US interest 

rates. An increase in inflation will raise the discount rate (Fisher, 1930), reduce the value of 

the company, and consequently decrease fund returns. An increase in US interest rates will 

hammer the Australian stock market (Paramati & Gupta, 2013), thus reducing fund returns. 

However, the relationship between fund returns and the first international principal 

component, which reflects variables of world stock market returns, world industrial 

production, commodity price, and oil price, is mixed.  

 

The general expectation is that most categories of managed funds consist of a large proportion 

of stocks, and therefore it is reasonable to expect that fund returns in those categories are 

positively associated with stock market returns. If stock market returns are positively 

associated with fund returns, real activities will be positively related to the fund returns, as the 

state of the economy affects the company’s cash flows and subsequently the stock value of 

the company. As previously noted, Australia is one of the largest commodity producers in the 

world, with commodities accounting for about 60% of Australia’s exports (Atkin et al., 2014), 

so Australian companies will benefit when commodity prices increase and vice versa. 

However, the oil price affects fund returns differently. An increase in oil price will put 

upward pressure on household non-discretionary spending and company costs (McSweeney & 

Worthington, 2008), hence lowering fund returns. This mixed evidence demonstrates that 

those international variables affect fund returns differently due to their nature. 
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Table 3.6: Regression Estimates of Domestic Principal Components 

  Domestic  
Symbol  DPC1 DPC2 DPC3 

 

 Constant  Coef Coef Coef Adj. R2 
GT 0.012*** 

(2.82) 
-0.002 
(-0.56) 

-0.009** 
(-2.65) 

-0.011** 
(-2.57) 

0.16 

AL 0.012*** 
(3.16) 

0.001 
(0.48) 

-0.004 
(-1.52) 

-0.011*** 
(-2.93) 

0.13 

EQ 0.023*** 
(2.80) 

-0.005 
(-0.91) 

-0.019*** 
(-3.06) 

-0.019** 
(-2.33) 

0.18 

ES 0.033*** 
(3.09) 

-0.009 
(-1.26) 

-0.022*** 
(-2.78) 

-0.016 
(-1.58) 

0.14 

FI 0.012*** 
(9.86) 

0.010 
(0.74) 

0.001 
(0.94) 

-0.002 
(-1.31) 

0.01 

FR 0.010*** 
(42.25) 

0.001* 
(1.71) 

0.001*** 
(4.06) 

-0.000 
(-1.44) 

0.25 

PR 0.016*** 
(5.65) 

0.003* 
(1.74) 

0.002 
(0.89) 

-0.006** 
(-2.19) 

0.09 

PS 0.014 
(1.46) 

-0.005 
(-0.75) 

-0.025*** 
(-3.48) 

-0.032*** 
(-3.39) 

0.27 

CG 0.010*** 
(47.98) 

-0.000 
(-0.36) 

0.001*** 
(3.62) 

-0.000 
(-0.33) 

0.15 

CA 0.010*** 
(59.45) 

0.000 
(0.30) 

0.001*** 
(5.21) 

0.001** 
(2.15) 

0.34 

DF 0.010*** 
(3.99) 

-0.001 
(-0.67) 

-0.007*** 
(-3.60) 

-0.004* 
(-1.71) 

0.19 

MB 0.012*** 
(2.67) 

-0.001 
(-0.44) 

-0.009** 
(-2.62) 

-0.012** 
(-2.61) 

0.16 

MG 0.012** 
(2.39) 

-0.002 
(-0.43) 

-0.010** 
(-2.57) 

-0.013** 
(-2.59) 

0.16 

MS 0.011*** 
(2.06) 

-0.001 
(-0.45) 

-0.005*** 
(-2.79) 

-0.006*** 
(-2.75) 

0.18 

MO 0.012*** 
(37.66) 

-0.000 
(-0.52) 

0.001*** 
(2.71) 

0.000 
(1.01) 

0.09 

OU 0.004 
(0.42) 

-0.002 
(-0.26) 

-0.001 
(-0.09) 

-0.022** 
(-2.32) 

0.04 

OA 0.023* 
(1.75) 

-0.006 
(-0.65) 

-0.015 
(-1.46) 

-0.011 
(-0.85) 

0.01 

OE 0.009 
(0.82) 

-0.007 
(-0.99) 

-0.008 
(-0.96) 

-0.018* 
(-1.71) 

0.03 

OF 0.013*** 
(7.43) 

0.000 
(0.10) 

-0.003* 
(-1.97) 

-0.001 
(-0.82) 

0.03 

OG 0.007 
(0.79) 

-0.001 
(-0.21) 

-0.008 
(-1.24) 

-0.020** 
(-2.35) 

0.07 

OS 0.018 
(1.49) 

-0.003 
(-0.37) 

-0.011 
(-1.20) 

-0.026** 
(-2.17) 

0.06 

OJ 0.018 
(1.43) 

-0.008 
(-0.90) 

-0.006 
(-0.62) 

-0.014 
(-1.12) 

0.00 

OP 0.012 
(1.03) 

-0.007 
(-0.95) 

-0.022** 
(-2.57) 

-0.033*** 
(-2.94) 

0.19 

MI 0.010** 
(2.23) 

-0.002 
(-0.70) 

-0.011*** 
(-3.00) 

-0.012** 
(-2.63) 

0.19 

Notes: The table reports the regression results from equation (4), including three domestic principal components 
for the quarterly returns of 24 fund categories over the next K-quarter (K= 2) period from 1998Q3 to 2013Q1. 
DPC1 is the first domestic principal component; DPC2 is the second domestic principal component; DPC3 is the 
third domestic principal component. ***, **, * denote significance at 1%, 5%, and 10%, respectively. t-statistics 
are reported in parentheses. 
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Third, for the domestic principal components, Table 3.6 demonstrates that the retained 

principal components are significant in most fund categories, especially the second and third 

components. The first domestic component (DPC1) is significant in only two fund categories. 

However, the second domestic component (DPC2) is significant in 15 fund categories, and the 

third component (DPC3) is significant in 16 fund categories. Again, negative relationships are 

observed in most fund categories except cash, capital guaranteed, and fixed rate funds. Only 

fixed interest, overseas-American, and overseas-Japan fund returns cannot be explained by 

these three components.  

 

As indicated by the factor loadings in Table 5, the result suggests that local factors from the 

money market (money supply and short-term interest rates) and the product market (GDP and 

CPI) are significant in explaining fund returns. According to Fisher (1911), increases in 

money supply cause inflation. Thus, the negative relationship between fund returns and 

money supply is possibly indicated by the negative relationship between fund returns and 

inflation. Since the interest rate is the cost of capital that is used as one of the factors of 

production, and also as a discount factor in the valuation model, interest rates have a direct 

effect on the cost and profits of the firm, and subsequently affect fund returns negatively. The 

common wisdom suggests that fund returns are positively related to GDP, as it measures the 

overall economic activity affecting stock prices. However, a possible interpretation of the 

negative relationship between fund returns and GDP is that economic growth is already 

impounded into the prices that lower future stock returns (MSCI Barra 2010) and 

consequently lowers fund returns. 
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Fourth, in order to gain a holistic understanding of the relationship between fund returns and 

macroeconomic variables, Table 3.7 shows the regression result from all principal 

components that are retained from both international and domestic variables. These results 

demonstrate that the principal components enhance the explanatory power as the adjusted R2 

is generally higher, compared with the previous results. The first all principal component 

(APC1) is significant in 14 fund categories, the second all principal component (APC2) is 

significant in 12 fund categories, and the third all principal components (APC3) is significant 

in 17 fund categories. Similarly, the relationship tends to be negative in most fund categories 

except cash, capital guaranteed, and fixed rate funds. Fixed interest, overseas-American, and 

overseas-Japan fund returns cannot be explained by these three components. These results 

suggest that both international and domestic variables significantly explain fund returns. 

Regarding the exchange rate, the value of the Australian dollar should reflect the status of the 

exports, and thus have an impact on the current account balance. When the Australian 

exchange rate appreciates, Australian goods become more expensive than foreign goods, 

which make Australian goods less attractive to consumers. Consequently, net exports fall. An 

appreciation of the exchange rate decreases company profits from exports and the current 

account will have a deficit, thus affecting fund returns. However, the negative relationship 

between fund returns and world stock market returns, world industrial production, commodity 

prices and stock market prices seems counter intuitive. The only possible explanation is that 

these factors may be dominated by other factors.  
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Table 3.7: Regression Estimates of All Principal Components 

  
All 

 
Symbol  APC1 APC2 APC3 

 

 Constant  Coef Coef Coef Adj. R2 

GT 0.012*** 
(2.88) 

-0.004* 
(-1.86) 

-0.005* 
(-1.98) 

-0.12*** 
(-3.07) 

0.20 

AL 0.012*** 
(3.19) 

-0.001 
(-0.33) 

-0.004 
(-1.51) 

-0.011*** 
(-3.16) 

0.14 

EQ 0.023*** 
(2.87) 

-0.009** 
(-2.42) 

-0.011** 
(-2.13) 

-0.023*** 
(-2.93) 

0.22 

ES 0.033*** 
(3.09) 

-0.011** 
(-2.36) 

-0.010 
(-1.53) 

-0.020* 
(-1.96) 

0.13 

FI 0.012*** 
(9.82) 

0.001 
(1.09) 

0.000 
(0.29) 

-0.001 
(-1.21) 

0.00 

FR 0.010*** 
(41.96) 

0.001*** 
(3.91) 

0.001** 
(2.06) 

-0.000 
(-0.96) 

0.24 

PR 0.016*** 
(5.84) 

0.003** 
(2.07) 

-0.001 
(-0.29) 

-0.008*** 
(-2.94) 

0.15 

PS 0.014 
(1.50) 

-0.012*** 
(-2.87) 

-0.012** 
(-2.12) 

-0.036*** 
(-3.97) 

0.31 

CG 0.010*** 
(46.90) 

0.001* 
(1.96) 

0.001** 
(2.52) 

-0.000 
(-0.34) 

0.11 

CA 0.010*** 
(58.13) 

0.000*** 
(3.52) 

0.001*** 
(3.47) 

0.000* 
(1.91) 

0.31 

DF 0.010*** 
(4.00) 

-0.003*** 
(-2.84) 

-0.004** 
(-2.36) 

-0.004* 
(1.73) 

0.19 

MB 0.012*** 
(2.70) 

-0.004* 
(-1.74) 

-0.006* 
(-1.94) 

-0.013*** 
(-3.04) 

0.19 

MG 0.012** 
(2.44) 

-0.004* 
(-1.70) 

-0.006** 
(-2.00) 

-0.015*** 
(-3.07) 

0.19 

MS 0.011*** 
(5.18) 

-0.002* 
(-1.93) 

-0.003** 
(-2.16) 

-0.007*** 
(-3.25) 

0.22 

MO 0.012*** 
(36.72) 

0.000 
(1.09) 

0.001* 
(1.91) 

0.000 
(0.82) 

0.04 

OU 0.004 
(0.41) 

0.001 
(0.26) 

-0.001 
(-0.15) 

-0.020** 
(-2.13) 

0.03 

OA 0.023* 
(1.74) 

-0.007 
(-1.16) 

-0.006 
(-0.67) 

-0.011 
(-0.87) 

0.00 

OE 0.009 
(0.82) 

-0.006 
(-1.18) 

-0.001 
(-0.08) 

-0.018* 
(-1.84) 

0.03 

OF 0.013*** 
(7.34) 

-0.001 
(-0.94) 

-0.002 
(-1.36) 

-0.001 
(-0.73) 

0.05 

OG 0.007 
(0.79) 

-0.002 
(-0.59) 

-0.006 
(-1.02) 

-0.020** 
(-2.41) 

0.07 

OS 0.018 
(1.48) 

-0.004 
(-0.67) 

-0.006 
(-0.75) 

-0.026** 
(-2.21) 

0.05 

OJ 0.018 
(1.42) 

-0.005 
(-0.78) 

-0.001 
(-0.14) 

-0.011 
(-0.92) 

0.00 

OP 0.012 
(1.03) 

-0.011** 
(-2.14) 

-0.011 
(-1.46) 

-0.033*** 
(-2.98) 

0.18 

MI 0.010** 
(2.28) 

-0.005** 
(-2.20) 

-0.006** 
(-2.14) 

-0.014*** 
(-3.16) 

0.22 

Notes: The table reports the regression results from equation (3.4), including three all principal components for 
the quarterly returns of 24 fund categories over the next K-quarter (K= 2) period from 1998Q3 to 2013Q1. APC1 

is the first all principal component; APC2 is the second all principal component; APC3 is the third all principal 
component. ***, **, * denote significance at 1%, 5%, and 10%, respectively. t-statistics are reported in 
parentheses. 

 



 72 

We also summarise the empirical results for models (3.3), (3.4), and (3.5) in Table 3.8. The 

purpose here is to gain insights from the perspective of fund types. We separate all fund 

categories into five different fund types: fixed interest, Australian shares, international shares, 

property, and multiple assets23. Among the five different fund types, the results indicate that 

fixed interest, Australian shares, property, and multiple assets funds can be explained by the 

extracted principal components, since there are more significant results distributed in these 

fund types. On the other hand, international shares funds are less likely to be explained by the 

retained principal components, as most of the results are insignificant. The negative 

relationship between fund return and principal components is dominant in most fund types, 

with the exception of the fixed interest funds. To confirm these results, we use pooled and 

panel regression analyses to examine the explanatory power of all the principal components 

over different types of funds24. The results provide supportive evidence that Australian shares, 

property, and multiple assets funds can be explained by all the principal components, and that 

the relationships are predominantly negative. International shares and fixed interest can be 

explained by these components to some extent, though only on a marginal basis with 

relatively lower adjusted R2s. 

 

3.5 Concluding Remarks 

This is the first study to investigate the relationship between the managed fund returns for 24 

different categories and 13 macroeconomic variables over the next K-quarter period (K=1, 2, 

3, 4) for the sample period from the third quarter of 1998 to the first quarter of 2013. Our 

study contributes to the existing body of literature by determining whether economic factors 

have a possible influence on managed fund returns. Further, our study challenges the common 

                                                             
23 The category of grand total is not included in any fund types as it measures overall funds. 
24 For the sake of brevity, the pooled and panel regression results are not reported.  
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perception that Australian investors make their investment decision primarily based on the 

past performance of funds.  

Table 3.8: Analysis Summary 

Fund Type Symbol Model 1 Model 2 Model 3 
  IPC1 IPC2 DPC1 DPC2 DPC3 APC1 APC2 APC3 
Overall  GT  (**)  (**) (**) (*) (*) (***) 
          
Fixed Interest  CA *** *  *** ** *** *** * 
 FI         
 FR ***  * ***  *** **  
 CG **   ***  * **  
 DF (***) (*)  (***) (*) (***) (**) (*) 
          
Australian Shares EQ (**) (**)  (***) (**) (**) (**) (***) 
 ES (**) (*)  (***)  (**)  (*) 
          
International Shares OU     (**)   (**) 
 OA         
 OE     (*)   (*) 
 OF    (*)     
 OG     (**)   (**) 
 OS     (**)   (**) 
 OJ         
          
Property PR **  *  (**) **  (***) 
 PS (**)   (***) (**) (***) (**) (***) 
 MO    ***   *  
 OP (*)   (**) (***) (**)  (***) 
          
Multiple Assets MB  (*)  (**) (**) (*) (*) (***) 
 MG  (**)  (**) (**) (*) (**) (***) 
 MS  (**)  (***) (***) (*) (**) (***) 
 MI (*) (**)  (***) (**) (**) (**) (***) 
 AL     (***)   (***) 
Notes: The table summarises the results of significant coefficients from three regression models for the quarterly 
returns of 24 fund categories over the next K-quarter (K= 2) period from 1998Q3 to 2013Q1. IPC1 is the first 
international principal component; IPC2 is the second international principal component. DPC1 is the first 
domestic principal component; DPC2 is the second domestic principal component; DPC3 is the third domestic 
principal component. APC1 is the first all principal component; APC2 is the second all principal component; APC3 

is the third all principal component. The parenthesis indicates a negative relationship between principal 
components and fund returns. ***, **, * denote significance at 1%, 5%, and 10%, respectively. 
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Using principal component and regression analyses, we find that fund returns can be 

significantly explained by principal components that reflect both international and domestic 

variables, especially at the K=2 period. More specifically, half the categories of fund returns 

are associated with the international variables of world inflation, US interest rate, world 

market returns, world industrial production, commodity and oil prices, when we consider only 

the international principal components. The results from the domestic principal components 

suggest that the domestic variables of money supply, GDP, CPI, and short-term interest rates 

are significant in explaining the returns. When we consider all the variables together, the 

explanatory power of the principal components is enhanced. This result suggests that, for an 

open economy, both domestic and international variables are significant in explaining fund 

returns. Further, the relationships between fund returns and macroeconomic variables are 

predominantly negative. From the perspective of the five general fund types, the explanatory 

power of macroeconomic variables is relatively weak on fixed interest funds and international 

shares funds, but is strong on multiple assets, property, and Australian shares funds.  

 

In terms of practical implications, our findings are very informative from the perspective for 

investors and policy makers. From the investor point of view, the findings can be used to 

improve the managed fund returns by monitoring the movements of macroeconomic 

variables. Similarly, the findings can be used by policy makers to develop effective regulatory 

regimes for the managed fund industry.  
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Abstract  

We examine the return predictability of Australian managed funds in twenty-four categories 

by using twenty-nine macroeconomic indicators. The time-series regression results suggest 

that coal price, GDP, and treasury bill rate have predictive power over fund returns. 

 

4.1. Introduction 

The scale of the Australian managed funds industry has grown rapidly in recent years. The 

annual growth rate in assets under managed funds has been greater than double digits since 

1994. The Australian managed funds industry is now the fourth largest in the world, in terms 

of absolute size, and has the largest assets in the Asia-Pacific region (Deloitte, 2014). Unlike 

many other countries, Australia’s three-pillar approach to its retirement income policy has 

created a highly inelastic demand curve for assets management services. The latest figures 

show that the managed funds industry has $2,622.2 billion funds under management 

(Australian Bureau of Statistics, 2015). The performance of managed funds, given the size of 

their stake and their important role in the finance industry, has long been of interest to 

financial practitioners and academics, particularly with the continuing lack of consensus on 

past performance as a guide for future performance.  

 

Despite the lack of evidence for performance persistence, a recent study by Gupta and 

Jithendranathan (2012) revealed that Australian investors base their investment decisions 

primarily on the past performance of funds. Empirical studies demonstrate that the 

performance of funds can be improved by incorporating public information variables (Ferson 

& Schadt, 1996; Sawicki & Ong, 2000). Thus, if investors allocate investments based only on 

past performance, disregarding other factors, this investment strategy is considered risky. 
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Without a holistic examination of other factors, such an investment strategy may have the 

potential to expose the Australian economy to unanticipated retirement liabilities. Studies, 

mainly motivated by the Arbitrage Pricing Theory (APT; Ross, 1976), also document that 

macroeconomic variables have predictive power for stock returns (Fama, 1990; Chen et al., 

1986). An important question then emerges: Do economic variables have the potential to 

predict managed fund returns?  

 

The study by Wang et al. (2017), which is one of very few studies that have attempted to seek 

the answer, uses principal component analysis to investigate the relationship between 

Australian managed funds and macroeconomic variables. However, there is no study 

investigating the relationship between managed fund returns and specific economic variables. 

We are therefore motivated to extend this issue by investigating whether there are discernible 

patterns in the relationship between Australian managed fund returns and the macroeconomic 

variables that capture the state of the economy, both domestic and international, with the aim 

of establishing whether those macroeconomic variables can be used to predict Australian 

managed fund returns.  

 

Our study contributes to the existing body of literature investigating domestic and 

international macroeconomic variables to predict managed fund returns. Any relationship 

uncovered will contribute to the existing body of literature by challenging the past 

performance issue attributed to Australian investors. Further, any findings of our study have 

the potential to add value from the practitioner’s perspective. Since managed funds investors 

always have to reallocate investments between funds, they need to know which economic 
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factors may affect their fund returns. The outcome of this study may refine investor ability to 

improve managed fund returns by monitoring the changes in economic conditions. 

 

Our time-series regression results, which use fund returns data from the third quarter of 1998 

to the first quarter of 2013, show that there are a few variables that have predictive power 

over fund returns. They are, specifically, coal price, GDP, and the treasury bill rates of the 

US, the UK, Japan, and China. Moreover, fund returns seem to have a negative relationship 

with these variables. A possible explanation for the observed interesting negative relationship 

between coal price and fund returns is the influence of coal price changes on consumer 

discretionary spending. Coal provides reliable and affordable electricity for Australian 

households and businesses. A rise in coal prices affects the electricity bills and the 

performance of related assets, in terms of costs, which would limit the amount of 

discretionary funds available to households and businesses. This may lead to low fund 

returns. The relationship between GDP and fund returns needs to be considered alongside 

changes in monetary policy. Funds may perform well during periods of weak economic 

growth, at least in the short run, if accompanied by an easing of monetary policy. In terms of 

the treasury bill rates of the US, the UK, Japan, and China, it is plausible that lower 

investment returns from those four countries cause a larger amount of foreign investment shift 

to Australia, with consequent fund return increases; on the other hand, rising interest rates in 

those countries encourage a larger amount of foreign investments to flow out of Australia, 

thus reducing fund returns. Further, among the twenty-four fund categories, the returns of the 

capital guaranteed, cash, and diversified fixed interest are more predictable than those of other 

categories. When we consider variables in the context of Australia only, the categories of 

Australian property, capital guaranteed, and cash are more predictable using international 

variables.  
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The rest of the paper is organised as follows. Section 4.2 reviews the relevant literature. 

Section 4.3 describes the data and their summary statistics. Section 4.4 introduces the 

methodology. Section 4.5 presents the results. Section 4.6 concludes the paper. 

 

4.2 Literature Review 

Many issues in managed funds have been addressed within the US context, yet there are 

relatively few studies in the context of Australia. In general, early studies focus on whether 

past performance can be used as a guide to the future performance, also referred to as 

“performance persistence”. A number of US studies of managed funds report evidence of 

performance persistence over a short period (Droms & Walker, 2001; Hendricks et al., 1993) 

as well as over a longer period (Brown & Goetzman, 1995; Grinblatt & Titman, 1992). 

However, several studies argue that the persistence can be attributed to factors such as 

momentum (Carhart, 1997), survivorship bias (Brown et al., 1992), and fund objectives 

(Sauer, 1997). 

 

Within the context of Australia, it seems that studies do not support performance persistence. 

In one of the first studies to investigate the managed funds industry, Bird et al. (1983) 

evaluate the performance of Australian superannuation funds. This study finds no evidence 

that both the funds and the managers perform consistently over time. The investors would 

have improved their performance by simply investing the flexible component of their 

investment funds in the shares of the small number of companies included in the index rather 

than pursuing more complex strategies. Hallahan (1999) finds that there is evidence to support 
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performance persistence for fixed interest funds, but it is ambiguous for multi-sector funds. 

Drew et al. (2002) find that prior annual performance has little influence on future fund 

returns, on a raw and risk-adjusted return basis. Selecting funds based on persistence strategy 

results in underperformance of the industry and in passive returns for the retail 

superannuation investors. Bilson et al. (2005) find that performance persistence is sensitive to 

fund objectives and performance model choices. 

 

Notwithstanding the lack of consensus for performance persistence, investors appear to make 

their investment decisions on the assumption that performance persists. Numerous studies 

document an asymmetric (convex) relationship between US managed funds flow and past 

performance (Ippolito, 1992; Sirri & Tufano, 1998). Because investors react 

disproportionately to new information about product quality in the managed funds industry 

where the expected payoffs are higher, funds that outperform the market experience a more 

positive flow response than those that underperform. Several studies attribute this 

asymmetrical relationship to the “smart money” effect (Gruber, 1996). 

 

However, Australian empirical evidence does not unanimously support this well-documented 

asymmetrical fund flow-performance relationship. Sawicki (2000), who examines the 

influence of past performance on investor choice of managed investment funds in the 

Australian wholesale managed funds industry, finds a positive relationship between funds 

flow and prior performance. This finding also suggests that Australian institutional investors 

are more willing to reward recent winners as well as disciplining recent losers. Sawicki and 

Finn (2002) confirm the existence of the smart money effect in Australia. Further, their results 

indicate the size and age effects, where investors respond more strongly to the recent 
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performance of small (young) funds than to the recent performance of large (old) funds. On 

the contrary, Gharghori et al. (2007) fail to find supporting evidence for the smart money 

effect. Frino et al. (2005) find that past performance positively correlates with future net cash 

flow. Their study further separates net cash flows into inflows and outflows: the result 

demonstrates a positive relationship between past performance and inflows, and a negative 

relationship between past performance and outflows. In addition, their study finds that the 

cash flows appear to persist over time. Gupta and Jithendranathan (2012) investigate the fund 

flow–performance relationship within various subsets of the managed funds industry in 

Australia: they find that investors’ investment decisions are primarily based on the past 

performance of funds, with the retail segment showing a higher level of influence of past 

performance compared to the wholesale segment.  

 

Empirical literature indicates that stock returns are predictable using public economic 

variables such as dividend yield (Fama & French, 1988), earnings yield (Campbell & Shiller, 

1988), and interest rate (Fama, 1990). If investors use these market indicators to update their 

assessments of expected returns, it is natural to ask whether the performance of managed 

funds relies on variables that capture the state of the economy. Several studies also 

demonstrate that using conditioning information, such as short-term interest rate, term 

structure, and dividend yield, improves the performance of funds (Ferson & Schadt, 1996). 

However, only a few studies investigate the relationship between managed fund returns and 

the variables that capture the state of the economy. For example, Chu (2011) explores the 

cointegration and causality of the net asset values (NAV) of Hong Kong equity funds, the 

local stock market index (HSI), and selects three Hong Kong macroeconomic variables: 

inflation rate (CPI), money supply (M2), and short-term interest rate (HIBOR).  The results of 

using the bivariate cointegration analysis approach of Engle and Granger (1987) indicate that 
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the fund NAV responds to HSI and CPI, but not to M2 and HIBOR, while the multivariate 

cointegration analysis approach of Johansen and Juselius (1990) confirms that the fund NAV 

is cointegrated with HIS and CPI. Further, a Granger causality test is conducted to specify the 

dynamic interactions of the variables. The findings demonstrate that HIS, CPI, and M2 have 

Granger-causal relations with the fund NAV, but HIBOR does not. This finding is also 

confirmed by a multivariate error correction model. These results suggest that movements in 

selected macroeconomic variables can be used to predict the movement of the fund NAV. 

Jank (2012) investigates the relationship between mutual fund flows and the real economy, 

with findings supporting the theory that the positive co-movement of flows into equity funds 

and stock market returns is explained by a common response to macroeconomic variables. By 

using regression, bivariate vector autoregression, and forecasting regression, Jank (2012) 

finds variables that predict the real economy and the equity premium: in particular, the 

dividend-price ratio, default spread, T-bill rate, and consumption-wealth ratio are related to 

fund flows and can account for the correlation between fund flows and market returns.  

 

Our study is motivated by the issue that Australian investors make investment decisions based 

only on past performance, and disregard other factors. Using economic variables to predict 

fund returns is a relatively new area of research, and there is no published study investigating 

this issue. We intend to fill this gap by investigating macroeconomic variables from Australia 

and overseas markets, and by establishing whether those variables have the potential to 

predict managed fund returns. 
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4.3 Data and Summary Statistics 

We obtained the quarterly managed funds data from The Plan for Life for a sample spanning 

from 1998:Q3 to 2013:Q1. The funds are categorised into 24 different categories, which are 

based on the description provided by the vendor. In order to avoid survivorship bias, we use 

all available data from the 152 fund families that operated during the period. Following Gupta 

and Jithendranathan (2012), we calculate the fund-level rates of return (ROR) as follows: 

!h!",$ = 	
'($	()*+"+,-	).$(*	$)/0,1

2"3(0,1456
5
7
	'80,1

																																													(4.1) 

where 9:;<",$=> is the funds under management for the ith fund for the quarter t-1, and ?@",$ is 

the net fund flows for the ith fund for the quarter t. To calculate the average returns for each 

fund category, a value-weighted index of individual fund returns is formed.  

 

Table 4.1 reports the summary statistics (Panel A) and the correlation matrix (Panel B) of the 

24 fund returns. Panel A reports the mean, standard deviation, minimum, maximum, and the 

first-order autocorrelation coefficient for each fund category’s return; Panel B reports the 

correlation matrix. Australian equity small companies come up with the highest return of 

2.8% per quarter, while overseas-American companies show the lowest return of -0.1% per 

quarter. The overall average quarterly return is about 1.1%. The standard deviation ranges 

between 0.002 and 0.102, with an average of 0.047. The correlation between the return and 

the standard deviation shows that all but one return (Australian fixed interest) exhibits 

positive serial correlation, and that many of these have a high serial correlation. The pairwise 

correlations in Panel B show that some groups of funds are highly correlated. Specifically, the 

returns of alternatives, Australian equity, Australian equity small companies, managed 

balanced, managed growth, and managed stable are highly and positively correlated with each 
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other. On the other hand, overseas fixed interest and currency appear to be least correlated 

with other funds. 

Table 4.1: Summary Statistics and Correlations of Fund Returns 

Panel A: Summary Statistics of Funds Returns 

Fund Category Mean Std.dev Min Max ρ(1) 

Grand Total 0.011 0.035 -0.097 0.091 0.26 

Alternatives 0.012 0.030 -0.081 0.075 0.09 

Australian Equity 0.020 0.068 -0.163 0.188 0.17 

Australian Equity Small Companies 0.028 0.085 -0.251 0.205 0.22 

Australian Fixed Interest 0.012 0.009 -0.007 0.028 -0.02 

Fixed Rate 0.010 0.002 0.004 0.014 0.53 

Australian Property 0.016 0.023 -0.079 0.064 0.60 

Australian Property Securities 0.011 0.089 -0.358 0.243 0.40 

Capital Guaranteed 0.010 0.002 0.006 0.014 0.82 

Cash 0.010 0.002 0.007 0.014 0.77 

Diversified Fixed Interest 0.010 0.021 -0.087 0.080 0.32 

Managed Balanced 0.011 0.038 -0.113 0.096 0.23 

Managed Growth 0.011 0.042 -0.122 0.107 0.23 

Managed Stable 0.010 0.018 -0.052 0.058 0.30 

Mortgage 0.012 0.003 0.004 0.016 0.81 

Overseas - American -0.001 0.076 -0.193 0.197 0.01 

Overseas - Asia Pacific 0.017 0.097 -0.201 0.280 0.04 

Overseas - European 0.003 0.081 -0.228 0.236 0.03 

Overseas - Fixed Interest & Currency 0.013 0.014 -0.022 0.042 0.15 

Overseas - Global 0.003 0.071 -0.159 0.183 0.12 

Overseas - Global Small Companies 0.012 0.094 -0.202 0.253 0.05 

Overseas - Japan 0.012 0.093 -0.213 0.255 0.26 

Overseas - Property 0.006 0.102 -0.450 0.224 0.27 

Mixed Portfolios 0.009 0.039 -0.112 0.108 0.27 

Average 0.011 0.047    

Note: Panel A reports the mean, standard deviation, minimum, maximum and the first-order autocorrelation 
coefficient of 24 fund categories’ returns 
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Table 4.1: Summary Statistics and Correlations for Fund Returns 

Panel B. Correlation Matrix between Fund Returns 

 

 

 
 

Fund Categories  [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] 

Grand Total [1] 1                        

Alternatives [2] 0.87 1                       

Australian Equity [3] 0.97 0.84 1                      

Australian Equity Small Companies [4] 0.90 0.75 0.90 1                     

Australian Fixed Interest [5] -0.21 -0.29 -0.29 -0.32 1                    

Fixed Rate [6] -0.25 -0.07 -0.31 -0.22 0.16 1                   

Australian Property [7] 0.54 0.46 0.48 0.44 0.17 0.11 1                  

Australian Property Securities [8] 0.70 0.47 0.63 0.59 0.26 -0.16 0.77 1                 

Capital Guaranteed [9] 0.04 0.04 -0.01 0.08 0.07 0.52 0.22 0.02 1                

Cash [10] -0.16 -0.12 -0.19 -0.25 0.17 0.34 0.15 -0.16 0.53 1               

Diversified Fixed Interest [11] 0.58 0.40 0.52 0.54 0.25 -0.26 0.46 0.74 0.00 -0.21 1              

Managed Balanced [12] 0.99 0.89 0.96 0.89 -0.21 -0.24 0.53 0.68 0.06 -0.14 0.59 1             

Managed Growth [13] 1.00 0.88 0.96 0.89 -0.22 -0.24 0.54 0.69 0.06 -0.12 0.57 1.00 1            

Managed Stable [14] 0.96 0.81 0.92 0.84 0.01 -0.26 0.62 0.80 0.03 -0.13 0.70 0.96 0.96 1           

Mortgage [15] 0.07 0.08 0.07 0.03 0.04 0.29 0.27 0.05 0.68 0.70 -0.03 0.08 0.08 0.09 1          

Overseas-American [16] 0.68 0.71 0.58 0.53 -0.28 0.08 0.18 0.23 0.20 0.03 0.14 0.70 0.70 0.57 0.06 1         

Overseas-Asia Pacific [17] 0.62 0.64 0.57 0.59 -0.46 -0.14 0.07 0.16 -0.02 -0.21 0.12 0.62 0.62 0.48 -0.03 0.62 1        

Overseas-European [18] 0.74 0.73 0.65 0.64 -0.23 -0.05 0.26 0.38 0.16 0.00 0.24 0.75 0.75 0.67 0.10 0.80 0.65 1       

Overseas-Fixed Interest & Currency [19] 0.05 -0.09 -0.01 0.02 0.59 -0.19 0.23 0.44 -0.19 -0.27 0.60 0.04 0.03 0.24 -0.25 -0.21 -0.23 -0.14 1      

Overseas-Global [20] 0.85 0.84 0.76 0.73 -0.33 -0.07 0.29 0.39 0.13 -0.08 0.32 0.86 0.87 0.75 0.04 0.91 0.77 0.90 -0.16 1     

Overseas-Global Small Companies [21] 0.79 0.80 0.69 0.69 -0.36 -0.06 0.24 0.35 0.10 -0.12 0.32 0.80 0.80 0.68 0.01 0.85 0.72 0.83 -0.12 0.94 1    

Overseas-Japan [22] 0.41 0.41 0.37 0.38 -0.37 0.03 -0.10 0.00 0.01 -0.18 -0.02 0.40 0.42 0.28 -0.08 0.55 0.62 0.54 -0.26 0.65 0.62 1   

Overseas-Property [23] 0.81 0.69 0.72 0.74 -0.03 -0.15 0.50 0.74 0.06 -0.16 0.70 0.82 0.81 0.83 -0.01 0.55 0.47 0.62 0.23 0.69 0.65 0.25 1  

Mixed Portfolios [24] 1.00 0.86 0.97 0.90 -0.19 -0.27 0.54 0.72 0.02 -0.20 0.60 0.99 0.99 0.97 0.05 0.65 0.59 0.72 0.08 0.83 0.78 0.39 0.80 1 

Note: Panel B reports the correlation matrix of 24 fund categories’ returns. 



 86 

 

To gain a holistic view of the relationship between managed fund returns and economic 

variables, 29 economic variables are selected as explanatory variables. The selection of 

variables is ultimately subject to criticism on the basis of subjectivity and the arbitrary nature 

of the selection process, though this is an unavoidable problem associated with this kind of 

research (Fama, 1990). Quarterly data are downloaded from DataStream in Australian dollars. 

We further divide the 29 explanatory variables into three sets of variables for the analysis: 

common variables, Australian macroeconomic variables, and international variables. For the 

set of common variables, five are considered: the Australian dollar exchange rate and the 

price indices of each of the four commodities, oil, gold, iron, and coal. Eight Australian 

macroeconomic variables are considered: stock market price, gross domestic product, short-

term interest rate, long-term interest rate, money supply, inflation, unemployment rate, and 

industry production. We also consider the stock market prices, the gross domestic product, the 

short-term interest rate, and the long-term interest rate from four Australian major trade 

partners: the US, the UK, Japan, and China. Details of the economic variables are described in 

Appendix 4.A.  

 

Since asset-pricing theories do not prescribe which underlying economic forces drive the asset 

price, we select macroeconomic variables that are essentially motivated by the existing 

literature. We acknowledge that the choice of variables is bound to be arbitrary. However, we 

focus on variables that have been examined in previous studies. For common variables, the 

linkage between exchange rate and stock market prices is established by the purchasing power 

parity (PPP). Changes in exchange rates are adjusted to reflect only the relative inflation level 

when PPP holds. However, PPP does not generally hold, and deviations from PPP are found 
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in a number of industrial countries (Frenkel, 1981). Numerous studies have investigated the 

relationship between exchange rate and the performance of the stock market (Ma & Kao, 

1990; Mukherjee & Naka, 1995). Commodities comprise a significant part of the economy; 

thus, the price of commodities impacts companies directly or indirectly (Zapata et al., 2012). 

The relationship between commodity prices and stock returns has been well investigated 

(Gorton & Rouwenhorst, 2006). Oil and gold in particular have attracted considerable 

attention. Extensive literature has documented the impact of oil and gold prices on stock 

market returns: oil affects the cost of the company; gold is considered as an alternative 

investment to other asset classes (Baur & Lucey, 2010; Kilian & Park, 2009). In addition, 

since Australia is the world’s largest exporter of iron ore and coal, the prices of iron and coal 

will also be selected in this study (Australian Department of Foreign Affairs and Trade, 

2010). 

 

Regarding Australian macroeconomic variables, the local stock market index is selected, as 

stocks comprise one of the major asset classes; studies also demonstrate a strong linkage 

between time-series returns on market indices and other stock portfolios returns (Chen et al., 

1986; Bilson et al., 2005). Research has documented the relationship between real activities, 

such as GDP and industrial production, and stock market returns: economic activity affects 

stock prices by affecting company cash flows (Schwert, 1990). Interest rate is found to be one 

of the key determinants of stock prices. Research shows that interest rates and market returns 

are related (Abdullah & Hayworth, 1993). This relationship is often attributed to changes in 

the discount rate. Therefore, local treasury bill and treasury bond rates are selected to 

represent the short- and long-term interest rates. 
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Money supply is another macroeconomic factor related to stock returns through their effects 

on economic activities (Asprem, 1989). Inflation has also been found to explain market 

returns. The general expectation is that an increase in inflation will raise the discount rate, 

consequently reducing the value of the firm (Fama, 1981). This study includes CPI because it 

is a commonly used and widely recognised measure of inflation. Labour cost is a risk factor 

that affects company profitability, and therefore stock market returns as a whole. Several 

studies have investigated the effect of the unemployment rate, which is a proxy for labour 

cost, on stock returns (Park, 1997). Thus, unemployment rate is selected in this study. The 

relationship between international factors and stock market returns is documented by the 

international asset pricing model (Ferson & Harvey, 1993). Thus, in this study, we consider 

stock market price, GDP, short-term interest rate, and long-term interest rate from four 

Australian major trade partners: the US, the UK, Japan, and China. 

 

Following Sawicki and Ong (2000), we derive quarterly returns for each variable from the 

original data, calculated as: 

 ∆"#$ = &'(	 *+,,.*+,,./0
	)                                                        (4.2) 

where "#$,2 is the price level of ith variable at quarter t, and "#$,234 is the price level of ith 

variable at quarter t-1. Table 4.2 reports summary statistics for the log difference of 29 

explanatory variables. Among the 29 predictors, 17 have a positive mean. Iron price shows 

the highest mean of 4.1% per quarter, followed by the oil price and GDP (China) of 3.0% per 

quarter. The most negative means are from the treasury bills and treasury bonds. The treasury 

bill (Japan) has the highest standard deviation of 1.122. The correlation between the return 

and the standard deviation shows that 20 predictors demonstrate positive serial correlation, 

with some being highly serially correlated.  
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Table 4.2: Summary Statistics for Predictor Variables 

Variable Mean Std.dev Min Max ρ(1) 

Common Variables      
Australian Dollar Exchange Rate 
(Against the U.S. dollar) -0.008 0.064 -0.155 0.182 0.10 
Oil Price 0.030 0.188 -0.790 0.358 -0.00 
Gold Price 0.029 0.060 -0.074 0.155 -0.07 

Iron Price 0.041 0.131 -0.222 0.540 0.04 

Coal Price 0.020 0.143 -0.560 0.341 0.41 
      

Australian Variables      

Australian Stock Market Price 0.009 0.076 -0.253 0.194 0.19 
Australian GDP 0.016 0.010 -0.021 0.035 0.37 
Australian Treasury Bill -0.009 0.099 -0.499 0.223 0.42 

Australian Treasury Bond -0.008 0.098 -0.326 0.250 -0.05 

Australian Money Supply 0.024 0.015 -0.034 0.064 0.21 
 Australian CPI 0.020 0.291 -0.909 0.685 0.15 

 Australian Unemployment -0.004 0.092 -0.151 0.323 -0.21 

Australian Industry Production 0.005 0.012 -0.025 0.039 0.18 

      

International Variables      

US Stock Market Price 0.004 0.095 -0.251 0.220 0.03 

UK Stock Market Price 0.000 0.088 -0.210 0.181 -0.05 
Japan Stock Market Price -0.006 0.107 -0.248 0.179 0.015 
China Stock Market Price 0.010 0.162 -0.458 0.452 0.21 

US GDP 0.010 0.008 -0.020 0.024 0.53 

UK GDP 0.004 0.008 -0.025 0.019 0.70 
Japan GDP 0.002 0.011 -0.041 0.025 0.28 

China GDP 0.030 0.203 -0.355 0.290 -0.56 

US Treasury Bill  -0.073 0.466 -2.102 1.253 0.04 
UK Treasury Bill  -0.053 0.246 -1.351 0.610 0.18 
Japan Treasury Bill  -0.022 1.122 -2.803 3.135 -0.30 

China Treasury Bill  -0.011 0.194 -0.734 0.403 0.31 

US Treasury Bond  -0.013 0.071 -0.198 0.127 0.16 
UK Treasury Bond  -0.017 0.084 -0.217 0.197 0.32 

Japan Treasury Bond  -0.016 0.171 -0.304 0.759 -0.17 
China Treasury Bond  0.008 0.116 -0.280 0.300 -0.05 
Average 0.001 0.153    

Note: The table reports the mean, standard deviation, minimum, maximum and the first-order autocorrelation 
coefficient for 29 explanatory variables. 
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4.4 Method 

We used a linear regression method to test the predictability of managed fund returns. To 

examine the implication of the single-predictor-variable model for the predictability of returns 

on the managed fund portfolio, the regression equation is as follows: 

565$,274 = 	8$,274 +	:$∆"#2 +	;$,274																																											(4.3) 

where 565$,274 is the ith fund return over the next quarter, 8$,274	is an intercept, ∆"#2	is a 

predictor variable at time t, :$	is the factor loading of ith fund on the predictor, and ;$,274	is an 

error term in quarter t+1. As some predictor variables predict future returns over longer 

horizons only (Cochrane, 2005), the predictive model for one-period returns in Equation (4.3) 

can be easily extended to a model for returns over multiple periods. We can write the 

predictive regression over a K-quarter period as follows: 

565$,27? = 	8$,27? +	:$∆"#2 +	;$,27?																																													(4.4) 

where 565$,27?	is the ith fund return over the next K-quarter period (K=1, 2, 4, 12), 8$,27?	is 

an intercept, ∆"#2	is a predictor variable at time t, :$	is the factor loading of ith fund on the 

predictor, and ;$,27?	is an error term in quarter t+k.  

 

We were particularly interested in whether the slope coefficient (:$) was significantly 

different from zero. The Hodrick standard errors can account for the autocorrelation in the 

long-horizon returns, using a forecasting variable with high persistence (Hodrick, 1992); they 

also have better small sample properties than other standard errors (Ang & Bekaert, 2007). 

However, Ang and Bekaert (2007) showed that, at long horizons, the Newey-West (1987) t-

statistics are almost consistently higher than the Hodrick t-statistics, which are computed 

using standard errors that remove residual correlations induced by return summation over 

long horizons. Therefore, we present both sets of t-statistics, as Ang and Bekaert (2007) note 
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that, while the Newey-West t-statistics can over-reject the null hypothesis of no predictability 

at long horizons, the Hodrick t-statistics retain the correct size in small samples. 

 

4.5 Empirical Results 

Three sets of explanatory variables (common variables, Australian macroeconomic variables, 

and international variables) are used separately for the time-series regression specified in 

Equations (4.3) and (4.4)25. Overall, 2,784 regressions were conducted. For the sake of 

brevity, we report only the summarised results, with a number of rejections (at 5% significant 

level) for all the regression models (see Table 4.3). All the regression results, including the 

adjusted R2 statistics, as well as the Newey-West (1987) adjusted t-statistics and the t-

statistics computed using Hodrick’s (1992) type 1B standard errors (both used to examine 

slope significance and therefore predictability), are available upon request26. 

                                                             
25 The time-series regression results of fund returns not significant in most cases when control variables are 
incorporated, and therefore they are not report it. Although the estimated results may have less economic 
meaning, it is a good empirical way to investigate relationship between managed fund returns and specific 
economics as a preliminary analysis which will support our future studies. 
26 We also conducted the Breuch-Pagan LM test to examine if each of the regression errors is serially correlated. 
Some funds were found to show serial correlation in nearly all settings (e.g., cash and capital guaranteed) while 
others show either some (e.g., managed growth) or no error serial correlation (e.g., alternatives and overseas 
funds). Since the usual standard errors are inconsistent in the presence of autocorrelation, following the literature 
(Ang & Bekaert, 2007), the Newey-West standard errors and the Hodrick standard errors are employed in the 
paper. These standard errors are consistent as long as the errors are stationary and the tests based on them are 
valid.  
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Table 4.3: Return Predictability Summary 

Panel A1: The New-West t-test at K horizon (the 5% significant level) 
 Common Variables Australian Variables 

Code AUD Oil Gold Iron Coal Stock GDP T-Bill T-Bond M3 CPI UR IP 
GL 2 -1,-2   -2 -12 -1,-2,-4,-12 -4   -12  -12 
AL     -2  -2,-4,-12    -12  -12 
EQ 2 -1,-2   -1,-2 -12 -2,-4 -2,-4 -4  -12  -12 
ES 2 -1,-2,-4,-12 -2 -1 -1,-2 -12 -2,-12 -2,-4,-12     -12 
FI  1      1,2  1,2,4,12   1,2 
FR     1,2  1 1,2,4  -12 1,2,4   
PR      1  1,2,4      
PS 2 -2 -12    -1,-2,-4,-12 -4      
CG      2,4 1,2 1,2,4 2  1,2,4,12 -1,-4,12  
CA  1,2,4,12   1,2,4 4,12 1,2,4,12 1,2,4,12  1 4 -4,-12  
DF     -2,-4 -12 -1,-2,-4,-12 -4,-12  -1,-2,-4,-12    
MB  -1   -2 -12 -2,-4,-12    -12  -12 
MG  -1   -2 -12 -2,-4,-12    -12  -12 
MS 2    -2 -12 -1,-2,-4,-12    -12  -12 
MO     1,2 4 2,4 1 2   -4  
OU       -4,-12      -4 
OA  -1,-4   -1,-2,-4  -2,-4 -2,-4   -12   
OE     -2  -1      -4 
OF       -1,-2,-4,-12   -1,-2,-4,-12    
OG     -2,-4 -12 -1-2,-4,-12    -12  -12 
OS     -2,-4 -12 -2,-4,-12       
OJ    -1 -1,-2         
OP  -1,-12   -2,-4 -12 -1,-2,-4,-12 -12   -12   
MI 2 -1,-2   -2,-4 -12 -1,-2,-4,-12 -4   -12  -12 

Note: The table presents the summarised predictive regression results of the Newey-West t-statistic rejections for the common variables and Australian variable at K-horizon 
with the 5% significant level. K denotes the return horizon in quarters in the regression (K=1, 2, 4, 12). For the common variables, five variables are considered:  the 
Australian dollar exchange rate (AUD) and the price indices of each of the four commodities, oil, gold, iron, and coal. Eight Australian macroeconomic variables are 
considered: stock market price (Stock), gross domestic product (GDP), short-term interest rate (T-Bill), long-term interest rate (T-Bond), money supply (M3), inflation (CPI), 
unemployment rate (UR) and industry production (IP). Negative sign indicates a negative relationship, otherwise, indicates a positive relationship. The regression sample 
period is from 1998Q3 through 2013Q1.  
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Table 4.3: Return Predictability Summary 

Panel A2: The New-West t-test at K horizon (the 5% significant level) [continued] 

 Stock Market Price GDP Treasury Bill Treasury Bond 
Code US UK JP CHN US UK JP CHN US UK JP CHN US UK JP CHN 
GL    -12     2 -4  -2,-4     
AL    -12     2        
EQ  -12  -12     2 -4  -1,-2,-4 -12 -12   
ES  -12 -12 -12      -4  -1,-2,-4 -12 -12   
FI     -12    1 -12       
FR     1,2,4 2,4    1,2,4   12    
PR   2,4  1,2,4,12 1,2,4,12 1,2,4,12  1,2,4,12 1,2,4       
PS         1,2,4 -1,-2,-4    -4   
CG 4,12 4 2,4,12 1,2,4 1,2,4,12 1,2,4,12 2   1,2,4,12   4 2,4   
CA 4,12 4 4,12 4 1,2,4,12 2,4,12 2,4,12   1,2,4,12 1,2,4 2  2 12  
DF     -12 -12 -12   -1,-2,-4,-12  -12     
MB    -12     2 -4  -2,-4     
MG    -12     2 -4  -2,-4     
MS    -12     2 -4  -2,-4     
MO   4,12 2,4 1,2,4,12 1,2,4,12   12 2,4,12 2   1,2,4   
OU       2  2 -4      -4 
OA    -12   -1   -4  -1,-2,-4 -12   -2 
OE   4 -12     1,2,12   -1,-2    -1,-2 
OF     -4,-12 -4,-12   1 -4,-12       
OG    -12     2 -4  -1,-2,-4  -12   
OS    -12     2 -4  -1,-2,-4  -12   
OJ  -12 -12 -1,-2,-4,-12        -1,-2,-4 -12    
OP   -12 -12     1,2 -1,-2,-4,-12    -2  -2 
MI    -12     2 -4  -2,-4     

Note: The table presents the summarised predictive regression results of the Newey-West t-statistic rejections for the international variable at K-horizon with the 5% 
significant level. K denotes the return horizon in quarters in the regression (K=1, 2, 4, 12). For the international variables, we consider the stock market prices, GDP, the short-
term interest rate (measured by treasury bill), and the long-term interest rate (measured by treasure bond) from four Australian major trade partners: the US, UK, Japan (JP), 
and China (CHN). Negative sign indicates a negative relationship, otherwise, indicates a positive relationship. The regression sample period is from 1998Q3 through 2013Q1. 
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Table 4.3: Return Predictability Summary 

Panel B1: The Hodrick t-test at K-horizon (the 5% significant level) 
 Common Variables Australian Variables 

Code AUD Oil Gold Iron Coal Stock GDP T-Bill T-Bond M3 CPI UR IP 
GL  2   -2,-4  -1,-2,-4    -2  -12 
AL     -2,-4  -2,-4,-12      -12 
EQ 2 -1,-2 2  -2,-4  -1,-2,-4  -4  -2  -12 
ES  -1,-2,-4,-12 2 -1 -2,-4 -12 -1,-2      -12 
FI  1     -12 1,2  -1,-2,-4   1,2 
FR  2   1,2,4  1,2,-12 1,2,4 4,12  1,2,4,12   
PR   -12 -12  1,2,4  1,2,4  -2,-4,-12   -12 
PS  -2 -12 -4   -2,-4,-12  1 -2,-4    
CG  2    2,4,12 1,2,4 1,2,4,12 2,4  1,2,4,12 -1,-2,-4,-12 -12 
CA -12 1,2,4,12 2,4  1,2,4 4 1,2,4,12 1,2,4,12 4,12 1 2,4 -4,-12 4 
DF  4   -4  -1,-2,-4,-12 -12  -1,-2,-4 -4,-12 12  
MB     -2,-4  -2,-4    -2,-12  -12 
MG     -2,-4  -2,-4    -12  -12 
MS     -2,-4  -1,-2,-4   -2,-4 -12  -12 
MO  2,12  -12 1,2 4,12 2,4,12 1,2,4,12 2,4  4,12 -2,-4,-12 -12 
OU             -12 
OA  -1,-4   -1,-2,-4  -2,-4 -2,-4   -2,-4,-12  -12 
OE       -1      -4,-12 
OF      -12 -1,-2,-4,-12   -1,-2,-4 -4 4,12  
OG     -2,-4  -2,-4    -12  -12 
OS     -2,-4 -12 -2,-4      -12 
OJ    -1 -1,-2        -12 
OP  -2,-12   -4 -12 -2,-4    -12 12 -12 
MI  -1,-2   -2,-4  -1,-2,-4    -2  -12 

Note: The table presents the summarised predictive regression results of the Hodrick t-statistic rejections for the common variables and Australian variable at K-horizon with 
the 5% significant level. K denotes the return horizon in quarters in the regression (K=1, 2, 4, 12). For the common variables, five variables are considered:  the Australian 
dollar exchange rate (AUD) and the price indices of each of the four commodities, oil, gold, iron. and coal. Eight Australian macroeconomic variables are considered: stock 
market price (Stock), gross domestic product (GDP), short-term interest rate (T-Bill), long-term interest rate (T-Bond), money supply (M3), inflation (CPI), unemployment 
rate (UR), and industry production (IP). Negative sign indicates a negative relationship, otherwise, indicates a positive relationship. The regression sample period is from 
1998Q3 through 2013Q1.  
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Table 4.3: Return Predictability Summary 

Panel B2: The Hodrick t-test at K-horizon (the 5% significant level) [continued] 

 Stock Market Price GDP Treasury Bill Treasury Bond 
Code US UK JP CHN US UK JP CHN US UK JP CHN US UK JP CHN 
GL    -12    -4,-12 2 -4 -12 -2,-4 -12   -2,-4,12 
AL   2 -12    -4 2,4  -12   -12  12 
EQ        -4 2  -12 -1,-2,-4 -12   -2,12 
ES        -4,-12   -12 -1,-2,-4 -12 -12  -2 
FI         1,2 -12       
FR 2,4  4  2,4 1,2,4  4  1,2,4 -12 -12 4,12   2,4 
PR 4 2,4 2,4 -12 1,2,4,12 1,2,4,12 1,2,4,12 -12 1,2,4,12 1,2,4 2,4,-12 -12 4 4 4 12 
PS    -12    -2,-4,-12 1,2,4 -1 -12 -12  -4 4 -2,12 
CG 2,4,12 2,4,12 2,4,12 1,2,4 1,2,4,12 1,2,4,12 1,2,4 4 4,12 1,2,4,12 4 -12 2,4,12 1,2,4  -12 
CA 4,12 4,12 4,12 4 1,2,4,12 2,4,12 2,4,12 4,12 4,12 1,2,4,12 1,2,4,12 1,2,4 12 2,12 4,12  
DF -12  -12      1 -1,-2,-4,-12 -12 -12     
MB    -12    -4 2 -4 -12 -2,-4 -12 -12  -2,-4,12 
MG    -12    -4,-12 2  -12 -2 -12   -2,-4,12 
MS    -12    -4,-12 1,2  -12  -12   12 
MO 12 4,12 4,12 2,4 1,2,4,12 1,2,4,12 12 4,12 12 2,4,12 2,4,12  2,4 1,2,4 1,2,4,12 12 
OU     1,2  2  2        
OA          -4  -1,-2 -12   -2,12 
OE    -12     1,2,4,12   -1,-2    -2,12 
OF   -12    -12 -4 1,-12 -4,-12 -12      
OG    -12    -4 2,4 -4  -1,-2,-4  -12  -2,-4,12 
OS        -4 2,4 -2,-4 -12 -1,-2,-4  -12  12 
OJ    -1,-2,-4    -4  -1 -4 -1,-2,-4  -4  12 
OP   -12 12     1,2 -1,-2,-4,-12 -12  -12 -2,-4,-12  -2,-4 
MI    -12    -4,-12 2 -4 -12 -2,-4 -12 -12  -2,-4,12 

Note: The table presents the summarize predicative regression results of the Hodrick t-statistic rejections for the international variable at K-horizon with the 5% significant 
level. K denotes the return horizon in quarters in the regression (K=1, 2, 4, 12). For the international variables, we consider the stock market prices, GDP, the short-term 
interest rate (measured by treasury bill), and the long-term interest rate (measured by treasure bond) from four Australian major trade partners: the US, UK, Japan (JP), and 
China (CHN). Negative sign indicates a negative relationship, otherwise, indicates a positive relationship. The regression sample period is from 1998Q3 through 2013Q1. 
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4.5.1 Common Variables  

In the first set of regressions, five variables – the Australian dollar exchange rate (AUD), oil 

price (Oil), gold price (Gold), iron price (Iron), and coal price (Coal) – are used to predict the 

returns of the managed funds across 24 different investment categories. First, the Newey-

West and the Hodrick testing results generally agree with each other. Second, with a few 

exceptions, AUD, Gold, and Iron appear to provide very limited information on the future 

fund returns since the slope of the common variables is generally insignificant and the 

associated adjusted R2 is mainly negative. On the other hand, Oil and Coal seem to contain 

non-trivial information in predicting the fund returns – in some cases, the adjusted R2 can be 

0.2 or even higher. In particular, 17 out of 24 future fund returns are predictable via Coal with 

K=2 quarter. Although market participants consider oil price to be a proxy for future demand 

for energy, relatively little work has been done on coal price, despite the importance of coal as 

a source of energy (Ratti & Hasan, 2014). Understanding the importance of coal price having 

predictive power over fund returns is crucial to investors and fund managers for pursuing 

profitable investment strategies. Third, using coal price as a predictor, the significance of the 

predictive power tends to concentrate on K=1, 2 and 4 quarters but seldom on K=12. In most 

cases, when coal price increases the fund return drops. Fourth, ES (Australian Equity Small 

Companies) is the only fund category whose return is predictable by Oil, Coal, Gold, and Iron 

for most horizons.  

 

4.5.2 Australian Macroeconomic Variables 

In the second set of regressions, eight Australian macroeconomic variables – the stock market 

price (Stock), the Australian GDP (GDP), the treasury bill (T-Bill), the treasury bond (T-

Bond), the money supply (M3), the Australian consumer price index (CPI), the Australian 
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unemployment rate (UR), and the Australian industry production index (IP) – are used to 

predict the return of managed funds. Again, the Newey-West and Hodrick tests generally 

reach similar results. However, there are cases in which the testing disagrees significantly, 

especially in longer horizon regressions. Taking IP with K=12 for example, the Hodrick test 

rejects the null of no predictability in 17 cases, but the Newey-West test rejects only eight. 

We note that the regression sample size becomes smaller with the larger K, which might 

explain such a conflicting test result. Among eight macro variables, GDP appears to be the 

most capable of predicting fund returns, followed by Stock, CPI, T-Bill, and IP. T-Bond, M3, 

and UR have some predictive power in only a few occasions. For GDP, the predictive power 

is high at K=2 and 4 quarters. The adjusted R2 tends to be highest at K=2 (i.e., more than half 

of the regressions at K=2 are, with the adjusted R2, above 10%). On the other hand, the 

predictive power of Stock, CPI, and IP tends to be more sizeable at long horizon (K=12). 

Among the 24 fund categories, the returns of OU (Overseas-American) and OJ (Overseas-

Japan) seem to be the least predictable using the Australian macro variables. In fact, OJ 

cannot be predicted with any variables. On the other hand, CG (Capital Guaranteed) and CA 

(Cash) appear to be the most predictable. Interestingly, among the 8 overseas investment 

categories, only two – PR (Australian Property), and OJ (Overseas-Japan) – are not 

predictable by Australian GDP. Also, among those predictable by GDP, most are with a 

negative sign – only four are with a positive sign: FR (Fixed Rate), CG, CA, and MO 

(Mortgages). 

 

4.5.3 International Variables 

In the third set of regressions, four international variables – the stock market price (Stock), 

GDP, treasury bill (T-Bill), and treasury bond (T-Bond) from four major Australian trade 
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partners, which include the US, the UK, Japan, and China – are used to predict the return of 

managed funds. First, as before, the Newey-West and the Hodrick tests generally agree, but 

there are many cases (especially with K=4 or 12) where the two tests disagree considerably 

(e.g., Japan and China T-Bonds at K=12, China GDP at K=4 and 12). In these cases, the 

Hodrick test tends to reject more often than the Newey-West test. Theoretically, the Hodrick 

test is more reliable than its Newey-West counterpart in cases with relatively small sample 

size. Second, among the four macro variables, T-bill appears to be the top predictor, followed 

by GDP and T-Bond. However, all of the 24 returns are predictable at some horizons, with at 

least two T-bill rates. Third, among the four countries, the US and UK variables seem to link 

to the future Australian fund returns more than to those of other countries. Fourth, regarding 

the adjusted R2, the fund returns of PR, CG, CA, and MO are highly predictable when the US 

GDP is used in the regression – the adjusted R2 is generally 0.2 or higher in these cases.  

 

4.6 Concluding Remarks 

This study is the first to examine the return predictability of 24 Australian managed funds 

categories using economic variables during the period from the third quarter of 1998 to the 

first quarter of 2013. Among the economic variables, three sets of explanatory variables 

(common, Australian macroeconomic, and international variables) are used for time-series 

regressions. Five common variables are selected:  the Australian dollar exchange rate (against 

the US dollar) and price indices for oil, gold, iron and coal commodities. Eight Australian 

macroeconomic variables are selected: stock market price, gross domestic product, short-term 

interest rate, long-term interest rate, money supply, inflation, unemployment rate, and 

industry production. For international variables, we consider the stock market prices, GDP, 
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treasury bill rates, and treasury bond rates from four Australian major trade partners: the US, 

the UK, Japan, and China.  

 

The results from the time-series regression tests suggest that, within common variables, oil 

and coal prices appear to have predictive power for fund returns; coal prices especially 

predicted 19 out of 24 fund returns with K=2 quarter. For Australian macroeconomic 

variables, GDP, stock market prices, short-term interest rate, CPI, and industry production 

seem to have more predictive power than the other variables. However, GDP gives more 

interesting results than the other variables; its predictive power also tends to be more 

significant at longer horizons. For international variables, treasury bill demonstrates 

significant predictive power, which is concentrated at medium horizons. The US and China 

variables show more significant results than the other two countries. Another interesting 

finding is that a negative relationship between coal price, GDP, treasury bill rate, and the fund 

return has been discovered in most cases. Among the 24 fund categories, the returns of 

Capital Guaranteed, Cash, Diversified Fixed Interest, and Mortgage funds are more 

predictable than others when common and domestic variables are considered, while the 

returns of Australian Property, Capital Guaranteed, Cash and Mortgaged funds are more 

predictable than others when international variables are considered.  

 

Regarding limitations, the challenge for predicting fund performance by economic variables is 

pervasive. Since there are different types of economic systems around the globe, using 

macroeconomic variables to predict managed fund returns will not work the same way in 

every nation. For instance, coal price can be used to predict fund returns in Australia, but may 

not be for the US or China. Another challenge is how to convince investors to stay with the 
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disciplined strategy during market downturns. Nonetheless, as coal price, GDP, and treasury 

bill rate demonstrate relative predictive power over Australian fund returns, a deep 

understanding of these findings will have practical and economic implications for Australian 

investors and policy makers. By monitoring the changes in economic variables, fund 

managers can potentially improve risk-adjusted returns for their members, and policy makers 

can develop effective regulatory regimes for the managed funds industry. 
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Chapter 5: Fund Flows, Stock Market Returns, and the 

Economy: The Australian Case 

 

Abstract 

This study investigates the relationship between fund flows from a broad array of investor 

groups with stock market returns and the economy in Australia. The findings suggest that 

fund flows from different investor groups are related to the state of the economy which is 

proxied by financial and macroeconomic variables. This study supports the theory that the co-

movement of fund flows and stock market returns is explained by macroeconomic news. 

Further, the state of the economy does not help to predict fund flows; however, fund flows 

help to predict the state of the economy. This study also supports the theory that fund flows 

are forward-looking and can predict the economy. Moreover, different investor groups, which 

are proxied by different fund categories, exhibit heterogeneous investment patterns. The 

findings are more pronounced for equity and allocation funds because both come with higher 

risk features compared with those of fixed income and money market funds. 

 

5.1 Introduction 

The scale of Australian managed funds has increased dramatically over the last few decades. 

Assets under management grew from $157 billion in 1989 to $2,716 billion in 2016, which 

represents approximately 10.11 percent annual compounding growth rate (Australian Bureau 

of Statistics, 2016). The Australian managed fund industry is now the sixth largest in the 

world in terms of absolute size and has the largest assets in the Asia-Pacific region; Australia 



 102 

has the world’s highest per capita investments in managed funds (Australian Trade and 

Investment Commission, 2017). This significant growth of the Australian managed funds 

industry has encouraged both academics and practitioners to assess the relationship between 

managed funds and the stock market. It is fairly common to see articles in popular business 

publications highlighting the importance of fund flows and implying that fund flows drive 

stock market returns. Investors and market analysts also watch fund flows to gauge investor 

sentiment within a specific asset class or sector, or in the market as a whole. Fund flows 

alone do not determine investor sentiment; however, they do represent the way many 

investors participate in the market. 

 

In the large body of empirical evidence showing the interaction between fund flows and stock 

market returns, the majority of these studies find that equity fund flows and stock market 

returns are contemporaneously correlated (Edelen & Warner, 2001; Oh & Parwada, 2007; 

Rakowski & Wang, 2009; Watson & Wickramanayake, 2012). The academic literature offers 

several explanations for this relationship (Warther, 1995). The feedback-trader hypothesis 

states that fund investors move money into a market in response to the recent performance of 

the market. Positive (negative) feed-back traders buy (sell) after market rises (declines) and 

sell (buy) after market declines (rises). Another explanation, the price pressure hypothesis, is 

that increased inflows into funds stimulate a greater demand and this causes prices to 

increase. A third explanation is the information revelation hypothesis. If fund investors are 

well informed, or if they merely trade in the same direction as other investors who possess 

information, then their trades will reveal new information. Therefore, prices will move in the 

same direction as the fund flows, as the market responds to this revealed information. In this 

approach, market returns and fund flows react together to new information. In addition, 

investor sentiment is considered to be another important factor influencing fund flows and 
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stock market returns. Existing literature suggests that fund investors who do not possess 

information may base their trading decisions on sentiment (Lee, Shleifer & Thaler, 1991). 

 

The relationship between fund flows and the stock market is stretched further by recent 

studies. These studies focus not only on the interaction between fund flows and stock market 

return, but also on the role of the economy. Chalmers et al. (2013) find that fund investors 

collectively react to economic signals. Jank (2012) finds that the co-movement of fund flows 

and stock market returns can be explained by a common response to macroeconomic 

variables. An important question then emerges: Is the relationship pervasive between fund 

flows and factors that capture the state of the economy?  

 

Consequently, this study is motivated by the fact that fund flows react not only to stock 

market returns, but also to factors that capture the state of the economy. As there is no study 

investigating this issue in Australia, this study attempts to investigate the relationship 

between fund flows, stock market returns and the economy in Australia. According to Boyer 

and Zhang (2009), fund investors demonstrate heterogeneous investment behaviour, and thus 

a further break-down of fund investors into different groups is also investigated. The aim of 

this study is twofold. Firstly, this study investigates the relationship between fund flows from 

different investor groups, which are proxied by different fund categories, and stock market 

returns in Australia, with the aim of establishing the relationship between fund flows from 

different investor groups and stock market returns. Secondly, this study investigates the 

relationship between fund flows from different investor groups, proxied by different fund 

categories, and factors that capture the state of the economy in Australia, with the aim of 
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establishing the relationship between fund flows from different investor groups and factors 

that capture the state of the economy. 

 

This study contributes to several strands of literature. Firstly, it expands the stream of 

research that investigates fund flows and stock market returns by providing Australian 

evidence. Secondly, this study sheds new light on the ongoing debate concerning the 

explanation for the relationship between fund flows and stock market returns by linking the 

results back to the broad literature of the feedback-trader hypothesis. Thirdly, this study 

provides a valuable extension to an understanding of the relationship between fund flows and 

stock market returns in Australia. Any relationship uncovered will have a significant 

implication for investors and practitioners. The possible mechanism between fund flows and 

the real economy may affect investor returns if they collectively rebalance their portfolios in 

response to the changes of these variables. Further, this mechanism may improve the 

efficiency of fund management by understanding and predicting investor allocation decisions. 

This study is also useful for helping fund managers to reach an optimal investment decision 

by incorporating fund flows as a factor.  

 

This study investigates the relationship between fund flows from different investor groups, 

stock market returns, and factors that capture the state of the economy in Australia during the 

sample period from 1993:Q3 to 2015:Q4. The findings can be summarised as follows. Firstly, 

fund flows are related to economic fundamentals, as contemporaneous relationships are 

observed between fund flows from different investor groups and all proxies of the economy. 

Secondly, the state of the economy, which is proxied by financial and macroeconomic 

variables, does not help to predict fund flows; however, fund flows help to predict the state of 
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the economy. These findings confirm those presented by Jank (2012), who finds that the co-

movement between fund flows and stock market returns can be explained by macroeconomic 

news, and that fund flows predict real economic activity. Thirdly, different investor groups, 

which are proxied by different fund categories, exhibit different investment patterns, as the 

previous findings are more pronounced for equity and allocation funds, which both have 

higher risk features, compared with fixed income and money market funds. Further, flows 

from different investor groups exhibit a strong pattern of autocorrelation. Equity and fixed 

income fund flows are positively correlated with previous flows, while allocation and money 

market fund flows are negatively correlated with previous flows. This clear difference of 

autocorrelation for different investor groups also provides strong evidence of different 

investment behaviour. These findings are consistent with those presented by Boyer and 

Zhang (2009), who find that fund investors demonstrate heterogeneous investment behaviour. 

 

The remainder of the chapter proceeds as follows: Section 5.2 reviews related literature, 

Section 5.3 describes the data, Section 5.4 introduces the methodology, Section 5.5 presents 

the empirical results, and Section 5.6 presents the conclusion. 

 

5.2 Literature Review  

Section 5.2 introduces the literature of managed fund flows and stock market returns in five 

categories. In the first of these (section 5.2.1), two different approaches are presented to 

highlight the important differences of how empirical studies investigate the dynamic 

interaction between fund flows and stock market returns. T 

he next two parts include discussion of prior research on the interaction between fund flows 

and stock market returns, both in the micro-approach field (section 5.2.2), including 
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Australian evidence (section 5.2.2.1), and in the macro-approach field (section 5.2.3, with 

subdivisions). Section 5.2 concludes by identifying the research gap discovered through the 

review (section 5.2.4) and by formulating the research question and hypothesis as the starting 

point for further analysis (section 5.2.5).  

 

5.2.1 Overview of Existing Approaches 

The managed funds industry and stock markets have grown at phenomenal rates over the last 

few decades. This trend suggests that both markets have tracked each other closely over this 

period. Many researchers have been motivated to assess the dynamic interaction between 

fund flows and stock market returns. Empirical research investigating this relationship can be 

categorised into two different strands. The first analyses the relationship between fund flows 

and stock market returns at the individual fund level: that is, the micro-approach. The second 

examines the relationship between fund flows and stock market returns at the aggregated 

level: the macro-approach. These two approaches differ fundamentally. Warther (1995), 

whose study is the first to differentiate between micro-approach and macro-approach 

relationships, assumes that investors tend to move money from one fund to another; however, 

not all movements represent changes in aggregate fund flows. Some inflows are at the 

expense of the outflows of another fund. Therefore, the micro-approach focuses on how 

funds compete against each other to attract investor dollars, and the macro-approach focuses 

on the large-scale movement of money into and out of the market, with little regard for which 

fund it goes into or comes out of. As the managed fund industry is still undergoing rapid 

development, the literature examining the relationship between managed fund flows and 

stock market returns, at both the micro and macro levels, continues to attract investor 

attention.  



 107 

 

5.2.2 The Micro Approach 

At the micro level, studies focus on the relationship between individual managed fund flows 

and past performance. The literature, which has long recognised that investors respond to 

mutual fund performance, has documented a convex (or asymmetric) relationship between 

fund flows and past performance. Investors appear to respond asymmetrically to the 

performance of funds: funds with superior recent performance enjoy disproportionately large 

new money inflows, while funds with poor performance suffer smaller outflows. 

 

Ippolito (1992) is among the first to investigate the fund flow-performance relationship. This 

study shows that investors react disproportionately to new information about product quality 

in the mutual fund industry where the expected payoffs are higher. Thus, funds that 

outperform the market experience a more positive response than those that underperform. 

Gruber (1996) suggests that there are different types of investors: sophisticated investors and 

disadvantaged investors. Disadvantaged investors lack a response to poor performance: either 

they are influenced by factors other than returns, such as advertising and advice from brokers, 

or they face some restrictions that make withdrawals costly. As a result, the net flow of new 

money into the best performing funds is much larger than the flow of money out of the poorer 

performing funds. Zheng (1999) agrees with the findings of Gruber (1996) that this is the 

“smart money” effect, and provides further evidence that funds receiving more money 

subsequently perform better than those that lose money.  
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Exploring the potential characteristics of mutual funds and mutual fund investors, Chevalier 

and Ellison (1997) indicate that best-performing funds bring considerably higher flows for 

both “old” and “young” funds. The worst performing funds bring dramatic outflows for 

“young” funds only, not for “old” funds. Goetzman and Peles (1997) explain why some 

investors stay with funds that consistently perform poorly by using a well-known theory of 

cognitive dissonance. The findings indicate that even well-informed investors tend to have 

biased perceptions about past performance. This positive bias does not eliminate the 

possibility that investors confront the genuine economic costs that lead to their inertia. 

However, when investors are slow to respond to past performance, they justify their 

behaviour through biased beliefs about performance.  

 

One of the most cited studies, that by Sirri and Tufano (1998), finds that equity mutual fund 

flows are sensitive to historical performance, but the relationship is not linear. Consumers of 

equity funds disproportionately flock to high performing funds but fail to flee lower 

performing funds at the same rate. Del Guercio and Tkac (2002) show that fund flows and 

performance relationship is highly convex when flows are specified as both dollars and 

percentages. Investors disproportionately flock to good performers, but do not punish poor 

performers by withdrawing assets. However, O’Neal (2004) provides evidence that investors 

reward good performers by reducing outflows rather than punishing poor performance by 

increasing outflows. 

 

Berk and Green (2004) find that fund industries that are younger and further away from their 

long-run steady state will have investors who chase winners more intensely. The flow-

performance relationship is consistent with a high average level of skills and a considerable 
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heterogeneity across managers. Nanda, Wang, and Zheng (2004) highlight the significant 

effect of the affiliation with star-producing fund families. Coval and Stafford (2007) provide 

another reason for funds’ flow-performance relationship: they reveal that funds experiencing 

large outflows are more likely to reduce or eliminate their position, which will generate price 

pressure in the securities held in common with a distressed fund. Similarly, funds 

experiencing high inflows are more likely to expand an existing position that generates 

positive price pressure in overlapping holdings. 

 

Instead of focusing on the fund flow-performance at monthly or quarterly frequencies, 

Rakowski and Wang (2009) examine the daily mutual fund flow and its dynamic interaction 

with daily fund returns. They find that, on a daily basis, funds with higher average returns 

have higher daily net flow into a mutual fund, and that inflows are stronger for high-

performance funds. So far, the convex mutual fund flow-performance relationship has been 

well explored and verified by the majority of academics. From a global perspective, Ferreira 

et al. (2013) investigate how mutual fund flows depend on past performance across 28 

countries during the period from 2001 to 2007. Using quarterly data and piecewise linear 

regression, they find substantial differences in fund performance and flow relationship across 

countries: this suggests that the US findings of convex flow-performance relationship do not 

apply universally. The results show that mutual fund investors sell losers more often and 

winners less often in developed countries, primarily because investors are more sophisticated 

and have lower participation costs than those in less developed countries. 

5.2.2.1 Australian Evidence 

The well-documented asymmetrical fund flow-performance relationship has been examined 

in the Australian context. Sawicki (2000, 2001) examines the influence of past performance 
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on investors’ choice of managed investment funds in the Australian wholesale managed funds 

industry and finds a positive relationship between funds’ flow and prior performance. The 

findings also suggest that Australian institutional investors are more willing to reward recent 

winners as well as disciplining recent losers.  

 

The “smart money” effect of Gruber (1996) and Zheng (1999) has been evaluated in several 

studies in Australia. Sawicki and Finn (2002) confirm the existence of the smart money effect 

in Australia. Further, the results indicate a size and age effect, where investors respond more 

strongly to the recent performance of small (young) funds than to the one of large (old) funds. 

In contrast, Gharghori et al. (2007) find that the “smart money” effect is not conditional on 

fund size, and Gharghori et al. (2008) fail to find supporting evidence. 

 

Frino et al. (2005) find that past performance is positively correlated with future net cash 

flow. They further separate net cash flows into inflows and outflows, and the results 

demonstrate a positive relationship between past performance and inflows and a negative 

relationship between past performance and outflow. Gupta and Jithendranathan (2012) 

investigate the funds’ flow-performance relationship within various subsets of the managed 

fund industry in Australia. They find a significant difference in asset allocation between the 

retail and wholesale segments. It also finds that retail investors prefer less risky investments 

and have lower preference for overseas investments than the wholesale investors. This result 

indicates that investors’ investment decisions are primarily based on the past performance of 

funds, with the retail segment showing a higher level of past performance influence than the 

wholesale segment. 
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5.2.3 The Macro Approach 

In terms of the macro level, studies focus on investigating the relationship between aggregate 

fund flows and stock market returns, and the overall evidence suggests that fund flows are 

highly correlated with market returns. Warther (1995), the first to examine the relationship 

between aggregate fund flows and stock market returns for 19 different US fund groups using 

monthly data, finds a strong positive relationship between flows and subsequent returns, and 

a negative relationship between returns and subsequent flows. These results indicate that the 

relationship between fund flows and market returns is likely due to either price pressure or 

information revelation.  

5.2.3.1 Feed-back Trader Hypothesis 

The results of prior research on feed-back trader hypothesis are mixed. Edwards and Zhang 

(1998) investigate the causal relationship between fund flows and market return for stock and 

bond funds using monthly data from 1961 to 1996. Their results suggest that market returns 

can Granger-cause equity fund flows, but not the other way around. Edelen and Warner 

(2001) find that flows follow a one-day lagged market return, and this lagged response of 

flow suggests that there is a common response to both returns and flows of new information, 

or positive feed-back trading. Cha and Lee (2001) also find equity fund flows are influenced 

by the past performance of the stock market, as investors try to forecast fundamentals of 

firms and change their demand for stocks accordingly. Froot et al. (2001) explore the 

relationship between flows and returns from an international perspective using the daily 

frequency data of 44 countries from 1994 to 1998. They find that flows are strongly 

influenced by past returns. Oh and Parwada (2007) study the relationship between fund flows 

and stock market returns in Korea with daily frequency data covering the period from 1996 to 
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2003. Using vector autoregression and regression analysis, their study finds that the market 

returns predominantly drive fund flows. Ben-Rephael et al. (2012) also find, using bivariate 

vector autoregression (VAR) of flows and returns flows, that flows are positive with lagged 

returns in Israel. These findings are consistent with the feed-back trading hypothesis.  

 

However, a few studies appear to reach a contradictory result. Ramelona et al. (1997) explore 

the aggregate effects of market returns on three equity categories of fund flows from 1986 to 

1996 on a monthly basis. Using instrumental variables analysis, their study finds that, 

generally, the effects of short-term returns on fund flows are weak. Specifically, equity fund 

flows are not affected by past returns, while bond fund flows are affected by current stock 

returns. Similarly, Potter (2000), examining the relationship between fund flows and market 

returns for several categories of equity funds from 1984 to 1996 on a monthly basis using 

regression analysis, finds that market returns can be used to predict the flows into aggressive 

growth funds but that the same does not apply in the case of income funds. 

5.2.3.1.1 Australian Evidence 

More recently, Watson and Wickramanayake (2012) investigate the relationship between 

aggregate equity managed fund flows and excess market returns in Australia from January 

1990 to September 2009. Using Granger causality analysis and two-stage least square 

analysis, they find that, in Australia, aggregate managed fund flows do not Granger-cause 

excess share market returns. However, excess share market returns Granger-cause fund flows. 

These findings support those of Edwards and Zhang (1998), who find similar evidence for the 

US over the sample period 1961-1996. 

5.2.3.2 Price Pressure Hypothesis 
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Earlier studies fail to find empirical support for this hypothesis (Cha & Lee, 2001; Edelen & 

Warner, 2001; Edwards & Zhang, 1998). Later studies, though, do find contradictory results 

and support. Rakowski and Wang (2009) explore the dynamics of daily fund flows and 

market return by using both time-series and cross-sectional methods. Their results indicate 

that past flows have a positive impact on future fund returns. However, they argue that long-

term information, rather than price pressure, seems to drive this result. Boyer and Zheng 

(2009) also analyse the relationship between aggregate stock market returns and mutual fund 

flows for seven different investor groups: mutual funds, foreign investors, insurance 

companies, pension funds, closed-end funds, and other institutions in the US from 1952 to 

2004. Their study, using VAR, finds that flows are positively related with contemporaneous 

returns, and negatively related to subsequent returns at quarterly frequency. Their findings 

indicate a reversal of prices to fundamental levels after the price pressure has been absorbed. 

Ben-Rephael et al. (2012) investigate the aggregate daily flows to equity funds in Israel and 

find that flows temporarily shift prices from their fundamentals and half of the price changes 

related to flows are reversed within ten days. Their finding strongly supports the temporary 

price pressure hypothesis that fund flows create temporary price pressure that is subsequently 

corrected.  

5.2.3.3 Information Revelation Hypothesis 

Several studies confirm the relationship between flows and contemporaneous returns. Edelen 

and Warner (2001) find a positive contemporaneous relationship between fund flows and 

market returns in US equity funds by using daily data. They state that this concurrent 

relationship reflects flow and institutional trading affects returns. Alexakis et al. (2005) 

examine the interaction between daily mutual fund flows and stock market returns in Greece 

from 1994 to 2003. Using cointegration and error correction model methods, their study finds 

a bidirectional causality between mutual fund flows and stock market returns. Ben-Rephael et 
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al. (2012) also find that flows are positively related to contemporaneous returns in Israel. 

Kopsch et al. (2015), who investigate determinates of aggregate fund flows to both equity and 

hybrid mutual funds in Sweden over the period from 1998:01 through 2003:01 using both the 

structural models (AR(1)) and the vector autoregressive model, find support for the 

information-revelation hypothesis. Additionally, those authors find some new variables that 

have predictive power in determining mutual fund flows, namely: market fear, exchange rate, 

households’ expectation regarding inflation, and outflows from bond funds. Furthermore, 

Alexakis et al. (2013) provide evidence of bidirectional causality between fund flows and 

market returns in Japan. 

 

More recently, studies tend to investigate fund flows and market returns from a different 

dimension, trying to establish the relationship between fund flows, stock market returns, and 

the real economy. Chalmers et al. (2013) examine the relationship between economic 

conditions and the aggregate flows to mutual fund classes. The results suggest that investors 

are sensitive to economic conditions. An expected deterioration in economic conditions leads 

fund investors to allocate less to equity funds and more to money market funds; an 

anticipated improvement in economic conditions induces rebalancing in the opposite 

direction. These results indicate that fund investors collectively react to economic signals in a 

sensible manner when determining asset allocations, so the aggregate asset allocation 

decisions depend on economic conditions. Jank (2012) investigates the relationship between 

mutual fund flows and the real economy. These findings support the theory that the positive 

co-movement of flows into equity funds and stock market returns is explained by a common 

response to macroeconomic variables. Jank (2012) uses regression, bivariate vector 

autoregression, and forecasting regression, to find variables that predict the real economy and 

equity premium, particularly dividend-price ratio, default spread, T-bill rate, and 
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consumption-wealth ratio are related to fund flows and can account for the correlation 

between fund flows and market returns. 

 

5.2.4 Literature Review Summary and Research Gap 

The interaction between fund flows and stock market returns has been well investigated at the 

micro level. Consistent evidence of the convex fund flow-performance relationship is 

documented in the US as well as in other countries (Berk & Green, 2004; Frino et al., 2005; 

Guber, 1996; Ippolito, 1992; Sawicki, 2001). Therefore, this study focuses on the second 

strand of research, which investigates the relationship between fund flows and stock market 

returns at the aggregate level: that is, the macro-approach. Earlier research focuses on the 

relationship between aggregated fund flows and stock market returns, with substantial 

empirical evidence suggesting that fund flows are highly correlated with market returns. 

However, there is a lack of research addressing this relationship in the Australian context. 

The study by Watson and Wickramanayake (2012), the only study supporting the price 

pressure hypothesis, finds that the market returns Granger-cause fund flows in Australia. 

More recently, research focuses not only on the relationship between fund flows and stock 

market returns but also on the role of the economy. However, only a few studies investigate 

the role of the economy within the relationship between fund flows and stock market returns. 

Findings from these studies strongly indicate that fund investors collectively react to 

economic signals (Chalmers et al., 2013), and that the co-movement of equity fund flows and 

stock market returns is explained by a common response to macroeconomic variables (Jank, 

2012).  
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For this reason, future research should explore the relationship between fund flows, stock 

market returns and the economy in Australia, which is the starting point of this study, as 

previous research on the relationship between fund flows and stock market returns has 

typically focused on equity funds. Different investor groups may demonstrate heterogeneous 

investment behaviour; investigating fund flows from the different investor groups helps to 

identify patterns behind the relationship of fund flows and stock market returns. Thus, further 

investigation of the relationship between fund flows, stock market returns and the economy 

from different investor groups is needed.  

 

5.2.5 Research Question and Hypotheses 

The previous discussion leads to two research questions that guide the analysis in this study. 

Research question 5.1 (RQ 5.1):  

What is the relationship between managed fund flows from different investor groups 

and stock market returns in Australia? 

In order to address this research question and to specifically identify the relationship between 

managed fund flows and stock market returns from a broad array of investor groups, the 

following two hypotheses are formulated.  

H1a: Managed fund flows from different investor groups affect stock market returns in 

Australia, and vice versa.  

H1b: Managed fund flows from different investor groups Granger-cause stock market returns 

in Australia, and vice versa.  
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Previous research suggests that fund investors collectively react to economic signals 

(Chalmers et al., 2013) and that the co-movement of equity fund flows and stock market 

returns is explained by a common response to macroeconomic variables (Jank, 2012). 

Therefore, this study further investigates the relationship between fund flows and the 

economy that are proxied by both financial and economic variables.  

The second research question addressed in this study is as follows: 

Research question 5.2 (RQ 5.2):  

What is the relationship between managed fund flows from different investor groups 

and the economy in Australia? 

In order to address this research question and specifically identify the relationship between 

managed fund flows and the real economy from a broad array of investor groups, the 

following two hypotheses are formulated.  

H2a: Managed fund flows from different investor groups affect the economy in Australia, and 

vice versa.  

H2b: Managed fund flows from different investor groups Granger-cause the economy for a 

broad array of investor groups in Australia, and vice versa.  

 

5.3 Data  

5.3.1 Sample 

This study uses aggregate quarterly data of Australian open-end managed funds for the 

sample period from 1993:Q3 to 2015:Q4. Due to the non-availability of actual fund flows 
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data for Australia, the growth rate of net asset values (NAV) is used as a proxy variable for 

fund flows27. The fund flows are measured by: 

  !"#$%,' =
)*+,,-.)*+,,-/0∗(345,,-)

)*+,,-/0
                                            (5.1) 

where Flowi,t represents flow into fund i at time t, NAVi,t represents net asset values of fund i 

at time t, and Ri,t represent the return of fund i at time t. NAV and fund returns data are 

obtained from the Morningstar Direct database for a sample size of 3718 observations28. 

Following Watson and Wickramanayake (2012), this study calculates all fund flows on the 

single fund basis, and the aggregate fund flows are the sum of all single fund flows.  

 

The Morningstar database categorises these funds into seven categories: equity, allocation, 

fixed income, money market, alternative, commodities, miscellaneous, and property funds29. 

This study primarily focuses on the equity fund, and further extends the analysis to allocation, 

fixed income and money market funds30. Firstly, these are popular asset classes with 

investors. Secondly, these expose investors to different levels of risk. Thirdly, each category 

is large and represents 92% of the overall sample. Fourthly, we would like to investigate 

whether different investor groups, represented by different fund categories, present 

heterogeneous investment behaviour.  

                                                             
27 The growth rate of NAV has been used in many influential studies, such as those by Sirri and Tufano (1998), 
Del Guercio and Tkac (2002), and Watson and Wickramanayake (2012). Therefore, we use the growth rate of 
NAV as a measure of fund flow.  
28 The data sample goes back to 1990; however, the introduction of a mandatory pension scheme 
(superannuation) in 1992 has led to substantial growth in the managed fund industry. Because of this, and 
because managed funds played a much smaller role in the pre-1993 data, this study concentrates on the post-
1993 data.  
29 The total number of 3178 open-end managed funds consists of 1613 equity funds, 691 allocation funds, 118 
alternative funds, 8 commodities funds, 466 fixed income funds, 89 miscellaneous funds, 134 money market 
funds, and 59 property funds.  
30 Equity funds invest principally in equities. Allocation funds invest in a range of assets, such as equity, fixed 
income and cash. Fixed income funds invest in fixed interest securities, such as corporate, government or index-
linked; but with a majority hold in investment grade bonds or equivalent. Money market funds invest in money 
market instruments.  
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Figure 5.1: Total Net Asset Values of Australian Managed Funds 

 

Note: This figure shows the time series variation in total net asset value for four major fund categories, which 
represent four different investor groups, over the period 1993 to 2015. The four fund categories include 
allocation fund, equity fund, fixed income fund and money market fund.  

 

Figure 5.1 plots the net asset values of four major investor groups from the third quarter of 

1993 to the fourth quarter of 2015. A clear trend of NAV over the sample period is the 

substantial growth of equity funds, which increase from approximately 5.7 billion in 1993 to 

223 billion in 2015. Allocation funds and fixed income funds experienced a gradual increase, 

and the money market fund maintained a relatively stable NAV. The fast growth of equity 

funds and steady growth of allocation and fixed income funds are attributed to Australia’s 

mandatory pension scheme (locally known as “superannuation”). Figure 5.1 also shows a 

sharp decline of NAV, especially for equity funds, from 2007 due to the Global Financial 

Crisis (GFC). In Table 5.1, Panel A reports the summary statistics of the fund flows for four 

investor groups. The fixed income funds have the highest flow at 4.6% per quarter, while the 

money market funds present the lowest flow at 2.1% per quarter. The standard deviation 

ranges between 0.081 and 0.129. Panel B reports the correlation of fund flows from various 

investor groups, which does not appear to be highly correlated. The highest correlation, 

0.414, is between equity funds and fixed income funds.  
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Table 5.1: Summary Statistics for Fund Flows 

Fund Category Mean SD Min Max 

Panel A: Summary statistics 

Equity  0.041 0.081 -0.165 0.210 

Allocation 0.037 0.129 -0.697 0.623 

Fixed Income  0.046 0.076 -0.171 0.237 

Money Market 0.021 0.117 -0.480 0.549 

Panel B: Correlation matrix 

 Equity Allocation Fixed income Money market 

Equity  1.000    

Allocation 0.284 1.000   

Fixed Income  0.414 -0.003 1.000  

Money Market 0.187 -0.216 0.211 1.000 

Note: This table reports the summary statistics (Panel A) and the correlation matrix (Panel B) of the quarterly 
flows for four major fund categories, which represent four different investor groups. The four fund categories 
include equity fund, allocation fund, fixed income fund and money market fund.  

 

5.3.2 Variables 

In order to understand the relationship between managed fund flows, stock market returns 

and the real economy, this study investigates fund flows from four fund categories to factors 

that proxy for economic conditions drawn from both the financial market and the economy. 

Since Ross’s (1976) Arbitrage Pricing Theory (APT) does not identify which factors drive 

asset-pricing. Rather than making judgement about which variables to include, this study 

selected a common set of financial factors and macroeconomic factors emerging from the 

existing empirical study31. These factors have been identified as being significant for future 

cash flows or for the risk-adjusted discount rate in the context of the intrinsic value of shares 

(Chen et al., 1986). All factors are obtained from DataStream. The selection of factors (see 

                                                             
31 While the choice of variables is bound to be arbitrary, this study focuses on factors that have been examined 
in previous studies. It is possible that other factors may have an impact on fund returns, and the examination of 
those factors remains an avenue for future studies. 
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Table 5.2) is ultimately subject to criticism based on subjectivity and the arbitrary nature of 

the selection process. This is an unavoidable issue associated with this type of research 

(Fama, 1991; Groenewold & Fraser 1997).  

5.3.2.1 Financial Variables 

The financial market proxies include four variables: stock market returns (MKT), dividend 

yield (DY), term spread (TS) and short-term interest rate (T-Bill). Stocks are one of the major 

segments of asset classes, and studies also demonstrate a strong linkage between time-series 

returns on market indices and other stock portfolio returns (Bilson et al., 2001; Chen et al., 

1986; Wang et al., 2017). Therefore, stock market returns, which are the logarithmic changes 

in the Australian All Ordinaries Index, are selected as a variable for this study. Dividend 

yield is one of the most intuitive factors used to predict asset pricing. Primarily, this is 

because investors consider dividends to be essential cash flows of the company for the 

purpose of valuation. Therefore, it is not surprising that a high dividend yield forecasts a high 

market excess return because investors generally consider high dividend yield stocks to be 

more valuable (Ferson & Harvery, 1991; Jank, 2012). Given the importance of the dividend 

yield for stock return predictability, the aggregated dividend yield of the Australian All 

Ordinaries Index is another variable selected for this study. Term spread, constructed by 

calculating the difference between the 10-year Commonwealth Government Bonds and the 

90-day Bank Accepted Bill Rates, is another financial variable selected for this study. A large 

body of evidence, which indicates that term spread significantly outperforms other financial 

and macroeconomic indicators for forecasting economic activity, has been celebrated as the 

best variable to predict economic performance (Kuosmanen & Vataja, 2011). Short-term 

interest rates, in the form of a risk-free rate, are found to be one of the key determinants of 

stock prices or market returns (Sharpe, 1964; Lintner, 1965). Because the required rate of 

return comprises a risk-free component and a risk-premium component, the change of 
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treasury bill rates, which is considered to be a risk-free rate, should translate into a 

corresponding change in the required rate of return and, by extension, in stock market returns 

(Chen et al., 1986). Therefore, the last financial variable selected for this study is the short-

term interest rate which is proxied by the Australian 3-month treasury bill rate. 

5.3.2.2 Macroeconomic Variables 

Aside from these financial variables, other variables that have been used to predict excess 

returns are mainly macroeconomic in nature. Normally, variables that measure economic 

activity to predict returns as security prices should reflect the current economic potential of 

the companies. Therefore, industrial production (IP), money supply (M1), inflation (CPI), and 

the unemployment rate (UR) are selected as proxies for economic conditions. Following 

previous studies such as those by Edwards and Zhang (1998) and Serfling and Miljkovic 

(2011), the natural logarithm of the price level of these macroeconomic variables is used so 

that, when the variables are differenced, they can be interpreted as a percentage change.  

 

Industrial production is often associated with spending on capital equipment by industries. 

Increased production prompts further production, resulting in increased future profits. The 

increased future profits or cash flows from increased production would be recognised by 

investors who would then re-evaluate stocks and price them higher. Many studies 

demonstrate this relationship between industrial production and stock returns (Fama, 1990; 

Schwert, 1990). Consequently, the Australian industrial production index is selected for this 

study.  
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The rationale for including the money supply is based on the concept that money growth has 

a significant influence on stock returns (Groenewold & Fraser, 1997). An increase in the 

money supply (expansionary monetary policy) will increase the amount of money that people 

and firms will hold and will consequently lead to an increase in the investment in managed 

funds (Reid, 1997). Therefore, money supply proxied by M1 is selected. In Australia, M1 is 

defined as currency plus bank current deposits from the private non-bank sector.  

 

Inflation is another variable selected for this study, as prior studies show that inflation indeed 

impacts the stock returns (Fama, 1981; Lee, 2008). The reason is that stock prices are directly 

proportional to the company’s performance. The earnings of the company will decline in the 

event of increased inflation, and this will affect the stock prices and eventually the returns of 

company stocks. Inflation is a factor that affects the investor’s risk aversion and consequently 

reflects on expected high required returns on capital and the real discount rate (Kullaporn & 

Lalita, 2010). Australia’s commodity price index is selected to measure inflation, following 

Yao et al. (2005). Numerous studies investigate the links between the unemployment rate and 

stock returns (Dittmar, 2002). An increase in the unemployment rate is possibly followed by 

a decrease in interest rates, which will lead to an increase in stock market returns. As a result, 

the unemployment rate is the last macroeconomic variable selected for this study. 
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Table 5.2: Description of Financial and Macroeconomic Variables 

Panel A 

Symbol 

 

Description 

Financial variables  

Return Stock market returns, measured by the Australian All Ordinaries Index. 

DY Dividend yield, measured by the aggregate dividend yield of the Australian All 
Ordinaries Index. 

TSD Term spread, measured by the difference between 10-year Commonwealth 
Government bond yield (LGB) and 90-day bank accepted bill rate (BAB90). 

T-Bill Short-term interest rate, measured by the rate of Australian 3-month bills. 

Macroeconomic variables  

IP Industrial production, measured by Australian industrial production index.  

M1 Money supply, measured by M1. 

CPI Inflation, measured by the commodity price index. 

UR Unemployment rate of Australia. 

Panel B Derived Series 

Returnt loge (Pt / Pt-1) 

TSD LGBt – BAB90t-1 

IPt loge (IPt / IPt-1) 

M1t loge (M1t / M1t-1) 

CPIt loge (CPIt / CPIt-1) 

URt loge (URt / URIt-1) 

Note: The table presents the eight overall financial and macroeconomic variables selected for this study. Panel A 
presents the description of variables and Panel B presents the construction of variables.  

 

5.4 Methodology 

To answer research question 5.1, this study employs a regression test to investigate the 

association between fund flows, represented by different fund categories, and the stock 

market returns. The regression model is specified as follows: 

!"#$%,' = 7% + 9%:;<=>?' + @%,'                                               (5.2) 
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where Flowi,t represents flow into fund i at time t, 7% is an intercept, :;<=>?' is the stock 

market returns at time t, 9% is a factor loading, and @%,' is a random error term at time t.  

 

To answer research question 5.2, two regression tests are conducted. In the first, fund flows 

from different investor groups are regressed on four financial variables. The regression model 

is as follows: 

!"#$%,' = 7% + 93:;<=>?' + 9ABC' + 9DEFB' + 9GE-Hil"t+@%,'           (5.3)	

where Flowi,t represents flow into fund i at time t, 7% is an intercept, :;<=>?' is the stock 

market returns at time t, BC' is the dividend yield at time t, EFB' is the term spread at time t, 

E-HM""t is the short term interest rate at time t. 93, 9A, 9D, and 9G are factor loadings, and @%,' is 

a random error term at time t. 	

 

In the second test, fund flows from different investor groups are regressed on four 

macroeconomic variables. The regression model is as follows: 

!"#$%,' = 7% + 93NO' + 9AP1' + 9DRON' + 9GS:' + @%,'                        (5.4) 

where Flowi,t represents net flow into fund i at time t, 7% is an intercept, NO' is the industrial 

production at time t, P1' is the money supply  at time t, RON' is the inflation at time t, S:' is 

the unemployment rate at time t. 93, 9A, 9D, and 9G are factor loadings, and @%,' is a random 

error term at time t.  
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5.4.1 Vector Autoregression and Granger Causality Analyses 

This study also employs a bivariate vector autoregression (VAR) test to investigate the lead-

lag relationship between the fund flows from different investor groups, which are represented 

by different fund categories, the stock market returns, and the real economy. The general 

form of VAR is expressed in the following form: 

                                   C' = 73,' + ∑ 93,'U'.3 + ∑ V3,'C'.3 + @3,'W
%X3

W
%X3                                (5.5) 

                                   U' = 7A,' + ∑ 9A,'U'.3 + ∑ VA,'C'.3 + @A,'W
%X3

W
%X3                               (5.6) 

where C' is the fund flows at time t, U' is variables at time t, 9% is factor loading, and @%,' is a 

random error term at time t.  

 

A popular approach for testing the existence of causality between two variables is the 

Granger causality test (Granger, 1969). Granger’s tests for the lead–lag relationship are based 

on the following statistical reasoning: if there are two series, Xt and Yt, Xt is said to Granger-

cause Yt if Yt occurs because of the occurrence of lagged values of X. Therefore, a Granger 

causality test is also used to determine the direction of the relationship between the fund 

flows and the financial and macroeconomic variables. 

 

5.5 Empirical Results 

Prior to the implementation of the Granger causality test, one has to investigate whether the 

time series are stationary. In order to test for this, this study uses the augmented Dicky Fuller 

(ADF) test to check the existence of a unit root in the series32. The ADF tests strongly reject 

                                                             
32 The null hypothesis of a unit root is rejected if the ADF statistic exceeds the critical value. 
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the null hypothesis of a unit root for all series. Additionally, Akaike’s information criterion 

(AIC) is used for lag selection, as experimentation with different lag structures takes into 

account the possibility of some delayed responses that may exist between different series 

(Edwards & Zhang, 1998). The small lag length is selected in order to provide a 

parsimonious model.  

 

5.5.1 Flows and Stock Market Returns  

In order to answer RQ 5.1 on the relationship between fund flows from different investor 

groups and stock market returns, this study first uses the ordinary least squares (OLS) method 

to determine the association between the fund flows from the different investor groups, which 

are represented by different fund categories, and the stock market returns, the results of which 

can be found in Table 5.3. These results show that equity, allocation and fixed income fund 

flows have a sizable contemporaneous relationship with stock market returns, and that there 

is no contemporaneous relationship between money market flows and stock market returns. A 

contemporaneous relationship is more pronounced for riskier funds, as the adjusted R2 is 

26.13 percent for equity funds, 18.37 percent for allocation funds, and only 10.75 percent for 

fixed income funds. This preliminary result is consistent with previous findings of the co-

movement of fund flows and stock market returns (Chalmers et al., 2013; Watson & 

Wickramanayake, 2012). Further, this finding suggests that different investor groups 

demonstrate heterogeneous investment behaviours, which would justify this study’s analysis 

of fund flows from different investor groups.  
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Table 5.3: Fund Flows and Stock Market Returns 

 Equity Allocation Fixed income Money market 

 Flowt 

 

Flowt Flowt Flowt 

Returnt 0.61*** 

(5.58) 

0.67*** 

(3.52) 

0.21** 

(2.09) 

-0.03 

(-0.15) 

Constant 

 

0.04*** 

(4.57) 

0.03** 

(2.30) 

0.04*** 

(5.47) 

0.02* 

(1.69) 

 

Adj. R2 26.13% 18.37% 10.75% 0.43% 

Note: This table reports the regression results of flows into four major fund categories, which 
represent four different investor groups, and contemporaneous stock market returns over the 
period 1993:Q3 to 2015:Q4. The four fund categories include allocation fund, equity fund, fixed 
income fund and money market fund. Significance at 1%, 5%, and 10% is indicated respectively 
by ***, **, *. t-statistics are reported in parentheses. 

 

To further understand the dynamics between the fund flows from different investor groups 

and the stock market returns, this study uses both bivariate vector autoregression (VAR) and 

Granger causality tests to investigate the lead-lag relationship between fund flows from 

different investor groups, which are represented by different fund categories and stock market 

returns. The results of these tests show that, firstly, a strong autocorrelation is detected (see 

Table 5.4). Equity and fixed income fund flows are significantly and positively related to 

previous flows, while allocation and money market fund flows are significantly and 

negatively related to previous flows. This finding is consistent with previous research (Boyer 

& Zhang, 2009; Rakowski & Wang, 2009). The clear difference in the autocorrelation for the 

different investor groups also provides strong evidence of heterogeneous investment 

behaviour. 
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Table 5.4: Fund Flows and Stock Market Returns 

 Equity  Allocation Fixed income Money market 

 Flowt Returnt Flowt Returnt Flowt Returnt Flowt Returnt 

Flowt-1 0.16** 

(2.35) 

0.02 

(0.01) 

-0.40*** 

(-4.03) 

-0.05 

(-0.82) 

0.26** 

(2.49) 

0.07 

(0.72) 

-0.38*** 

(3.95) 

0.05 

(0.75) 

Returnt-1 0.57*** 

(4.43) 

0.09 

(0.75) 

0.71*** 

(3.71) 

0.13 

(1.13) 

0.15 

(1.28) 

0.08 

(0.73) 

0.15 

(0.85) 

0.10 

(0.92) 

Constant 0.04*** 

(4.16) 

0.01 

(1.09) 

0.04*** 

(3.33) 

0.01 

(1.38) 

0.04*** 

(3.99) 

0.02 

(0.69) 

0.03** 

(2.32) 

0.01 

(1.07) 

Granger causality: 
F-statistic 

Probability 

19.66 

0.00*** 

0.00 

0.99 

13.76 

0.00*** 

0.68 

0.41 

1.63 

0.20 

0.52 

0.47 

0.74 

0.39 

0.57 

0.45 

Note: This table reports results of a VAR(1) of fund flows into four major fund categories, which represent four 
different investor groups, and stock market returns. The four fund categories include allocation fund, equity 
fund, fixed income fund and money market fund. This table also reports the Granger causality test results for 
fund flows from different investor groups and stock market returns. Significance at 1%, 5%, and 10% is 
indicated respectively by ***, **, *. t-statistics are reported in parentheses. 

 

Secondly, this study finds no significant evidence that stock market returns are related to past 

flows. However, equity and allocation fund flows, rather than fixed and money market fund 

flows, appear to positively relate to past stock market returns. The Granger causality test 

results confirm that stock market returns Granger cause both equity and allocation fund flows 

at the 1 percent significance level. This result implies that equity and allocation fund 

investors respond positively to good economic conditions if stock market returns are used as 

a proxy for economic conditions. These findings confirm that investor groups demonstrate 

heterogeneous investment behaviours, as fixed income and money market fund flows are not 

related to past stock market returns. A possible explanation is that equity and allocation fund 

portfolios comprise a large percentage of equity; but fixed income and money market funds 

are mainly invested in fixed interest and money market instruments. These findings further 

confirm those presented by Edelen and Warner (2001), Oh and Parwada (2007), and Watson 
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and Wickramanayake, (2012), who all support the feedback-trader hypothesis, in which fund 

investors react to positive returns with inflows. 

 

5.5.2 Flows and Financial Variables  

In order to answer RQ 5.2, this study first investigates the relationship between the fund 

flows from different investor groups and the proxies for the state of the economy drawn from 

the financial market, including stock market returns (Return), dividend yield (DY), term 

spread (TSD), and short-term interest rate (T-Bill). As before, this study employs the OLS 

method to determine the association between fund flows from different investor groups and 

financial variables, the results of which are presented in Table 5.5. The results show that there 

are some contemporaneous relationships between equity and allocation fund flows and 

financial market variables. Specifically, a negative contemporaneous relationship between 

DY and flow is observed for the equity fund only. A positive contemporaneous relationship 

between TSD and flows is observed for equity, allocation and fixed income funds; however, 

the coefficient is significant at the 5 percent level for allocation funds, and is significant at the 

10 percent level only for fixed income funds. There is no contemporaneous relationship at all 

between T-Bill and flows from different investor groups. These results suggest that fund 

flows are related to economic fundamentals, which are proxied by financial variables. Again, 

this contemporaneous relationship between fund flows from different investor groups and 

financial variables is pronounced for riskier funds, which is consistent with the previous 

findings in Table 5.3. 
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Table 5.5: Fund Flows and Financial Variables 

 Equity  Allocation  Fixed income  Money market 

 Flowt Flowt Flowt Flowt 

Returnt 0.24** 

(2.06) 

0.43** 

(1.99) 

0.27* 

(1.85) 

-0.13 

(-0.54) 

DYt -0.48*** 

(-4.81) 

-0.28 

(-1.44) 

-0.06 

(-0.50) 

-0.15 

(-0.79) 

TSDt 0.53*** 

(2.62) 

0.39** 

(1.96) 

0.48* 

(1.94) 

-0.31 

(-0.78) 

T-Billt 0.01 

(0.18) 

0.11 

(0.85) 

-0.01 

(-0.11) 

-0.01 

(-0.03) 

Constant 0.04*** 

(4.13) 

0.03*** 

(3.51) 

0.03** 

(2.01) 

0.02* 

(1.90) 

Adj. R2 47.86 27.75 16.17 4.44 

Note: This table reports the regression results of flows into four major fund categories, which represent four 
different investor groups and four financial variables over the period 1993:Q3 to 2015:Q4. The four 
financial variables are stock market returns (Return), dividend yield (DY), term spread (TSD) and short-
term interest rates (T-Bill). The four fund categories include allocation fund, equity fund, fixed income 
fund, and money market fund. Significance at 1%, 5%, and 10% is indicated respectively by ***, **, *. t-
statistics are reported in parentheses. 

 

Both VAR and Granger causality tests are used to investigate the lead-lag relationship 

between fund flows from different investor groups and financial variables, the results of 

which are presented in Table 5.6. These results show that, firstly, fund flows from different 

investor groups demonstrate autocorrelation. This result is consistent with the findings in 

Table 5.4. Secondly, there is no evidence that fund flows from different investor groups are 

related to past financial variables, except that the allocation fund flows are negatively related 

with past DY but are only marginally significant. This result contradicts the findings in Table 

5.4 and indicates that fund investors may respond to past stock market returns, but not react 

to past economic conditions if financial market variables are used as a proxy. Thirdly, 

financial variables are generally not related to past flows. However, the results in Table 5.6 
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(Panel C) demonstrate that T-Bill is strongly and positively related to past equity and 

allocation fund flows. This result infers that, possibly, the state of the economy that is proxied 

by variables can be predicted by fund flows.  

Table 5.6: Fund Flows and Financial Variables 

 Equity  Allocation   Fixed 
income  

 Money market  

Panel A Flowt DYt Flowt DYt Flowt DYt Flowt DYt 

Flowt-1 

0.18** 
(2.17) 

0.06 
(0.40) 

-0.35*** 
(-3.24) 

0.02 
(0.2) 

0.17** 
(1.60) 

-0.02 
(-0.16) 

-0.39*** 
(-3.97) 

0.04 
(0.48) 

DYt-1 

-0.13 
(-0.97) 

0.18 
(1.34) 

-0.31* 
(-1.86) 

0.15 
(1.39) 

-0.08 
(-0.83) 

0.15 
(1.38) 

-0.07 
(-0.49) 

0.15 
(1.44) 

Constant 
0.04*** 
(3.52) 

0.01 
(0.48) 

0.05*** 
(3.73) 

0.01 
(0.79) 

0.04*** 
(4.09) 

0.01 
(0.85) 

0.03** 
(2.57) 

0.01 
(0.80) 

Granger causality: 
F-statistic 
p-value 

1.65 
0.23 

0.16 
0.68 

3.46 
0.06* 

0.04 
0.85 

1.36 
0.20 

0.03 
0.87 

0.25 
0.62 

0.23 
0.63 

Panel B Flowt TSDt Flowt TSDt Flowt TSDt Flowt TSDt 

Flowt-1 
0.13** 
(1.27) 

0.02 
(0.80) 

-0.30*** 
(-2.92) 

0.02* 
(1.75) 

0.13** 
(1.99) 

0.01 
(0.39) 

-0.40*** 
(-4.07) 

0.01 
(0.08) 

TSDt-1 
0.41 
(1.58) 

0.86*** 
(16.13) 

0.52 
(1.32) 

0.86*** 
(16.83) 

0.42* 
(1.77) 

0.87*** 
(16.60) 

-0.42 
(-1.23) 

0.87*** 
(17.05) 

Constant 
0.03*** 
(2.65) 

0.01 
(0.79) 

0.04** 
(2.42) 

0.01 
(0.78) 

0.03*** 
(3.17) 

0.01 
(0.82) 

0.04*** 
(2.79) 

0.01 
(1.03) 

Granger causality: 
F-statistic 
p-value 

1.50 
0.22 

0.64 
0.42 

1.75 
0.19 

3.08 
0.08* 

3.13 
0.08* 

0.16 
0.69 

1.52 
0.22 

0.01 
0.93 

Panel C Flowt T-Billt Flowt T-Billt Flowt T-Billt Flowt T-Billt 

Flowt-1 
0.20** 
(1.98) 

0.28*** 
(2.43) 

-0.27*** 
(-2.72) 

0.20*** 
(2.82) 

0.17* 
(1.72) 

0.15 
(1.16) 

-0.39*** 
(3.97) 

-0.07 
(-0.91) 

T-Billt-1 
-0.10 
(-1.14) 

0.37*** 
(3.87) 

-0.21 
(-1.60) 

0.40*** 
(4.26) 

0.04 
(0.55) 

0.39*** 
(3.99) 

-0.07 
(-0.58) 

0.40*** 
(4.11) 

Constant 
0.03*** 
(3.23) 

-0.02 
(-1.53) 

0.04*** 
(3.24) 

-0.02 
(-1.23) 

0.04*** 
(4.04) 

-0.01 
(-0.99) 

0.03*** 
(2.43) 

-0.01 
(-0.28) 

Granger causality: 
F-statistic 
p-value 

1.31 
0.25 

9.91 
0.00*** 

2.56 
0.11 

7.98 
0.00*** 

1.67 
0.28 

1.34 
0.25 

0.34 
0.56 

0.83 
0.36 

Note: This table reports results of a VAR(1) of flows into four major fund categories, which represent four 
different investor groups and three financial variables over the period 1993:Q3 to 2015:Q4. The three 
financial variables are dividend yield (DY), term spread (TSD) and short-term interest rates (T-Bill). The 
four fund categories include allocation fund, equity fund, fixed income fund and money market fund. This 
table also reports the Granger causality F-statistic test results for fund flows from different investor groups 
and three financial variables. Significance at 1%, 5%, and 10% is indicated respectively by ***, **, *. t-
statistics are reported in parentheses. 
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5.5.3 Flows and Macroeconomic Variables 

To stress the relationship between fund flows and economic conditions, this study further 

investigates the relationship between fund flows from different investor groups and proxies 

for the state of the economy drawn from the real economy, including industrial production 

(IP), money supply (M1), inflation (CPI) and the unemployment rate (UR). The OLS method 

is used to determine the association between the fund flows from different investor groups 

and the macroeconomic variables, the results of which are presented in Table 5.7. The results 

show that, as in the findings in Table 5.5, the fund flows are related to economic 

fundamentals that are proxied by macroeconomic variables. However, this contemporaneous 

relationship between fund flows is pronounced for riskier funds. 

Table 5.7: Fund Flows and Macroeconomic Variables 

 Equity  Allocation  Fixed income Money market 

 Flowt Flowt Flowt Flowt 

IPt 1.18** 

(2.54) 

0.58** 

(2.01) 

0.79* 

(1.69) 

0.95 

(1.27) 

M1t 0.75*** 

(2.69) 

1.17** 

(2.43) 

0.20 

(0.70) 

0.40 

(0.89) 

CPIt -0.35*** 

(-3.20) 

-0.14 

(-0.74) 

-0.12 

(-1.03) 

-0.18 

(-0.99) 

URt -0.32 

(-1.58) 

-0.31 

(-0.91) 

-0.33* 

(0.170) 

0.05 

(0.14) 

Constant 0.03*** 

(2.76) 

0.02*** 

(2.89) 

0.04*** 

(4.22) 

0.01 

(0.88) 

Adj. R2 23.46 12.60 10.55 3.73 

Note: This table reports the regression results of flows into four major fund categories, which represent four 
different investor groups and four macroeconomic variables over the period 1993:Q3 to 2015:Q4. The four 
macroeconomic variables are industrial production (IP), money supply (M1), inflation (CPI) and unemployment rate 
(UR). The four fund categories include allocation fund, equity fund, fixed income fund and money market fund. 
Significance at 1%, 5%, and 10% is indicated respectively by ***, **, *. t-statistics are reported in parentheses. 
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Further, this study uses both VAR and Granger causality tests to investigate the relationship 

between fund flows from different investor groups and proxies for the state of the economy. 

The results of these are presented in Table 5.8. The results show that, first of all, 

autocorrelation is detected for fund flows from different investor groups; this is consistent 

with the findings in Table 5.4 and Table 5.6. Secondly, fund flows from different investor 

groups are generally not related to past macroeconomic variables, with a few exceptions. 

Specifically, equity fund flows are related only to past IP with a 5 percent significance level. 

Both allocation and money market fund flows respond to past M1 and CPI with a marginal 

significance level. Fixed income fund flows relate only to past UR with a 5 percent 

significance level. This result is consistent with the previous findings in Table 5.6, implying 

that fund investors do not react to past economic conditions if macroeconomic variables act 

as a proxy. Thirdly, lagged flows from equity, allocation, and fixed income funds are 

significant for all proxies of the economy. This result is supported by the Granger causality 

test. This finding demonstrates a consistent pattern of macroeconomic variables responses to 

past flows for risker funds. In other words, riskier fund flows help to predict economic 

growth. This finding provides support for the conclusions presented by Jank (2012), who 

finds that fund flows are forward-looking in nature and possess predictive power for the real 

economy for the US equity fund over the sample period from 1984:Q1 until 2009:Q4. The 

fact that stock market returns are able to predict economic activity is well established (Fama, 

1990; Schwert, 1990). If fund flows can be used to predict economic activity that would 

indicate fund flows might share similar characteristics to the stock market returns, which are 

forward-looking in nature.  
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Table 5.8: Fund Flows and Macroeconomic Variables 

 Equity   Allocation  Fixed income  Money market  

 Flowt IPt Flowt IPt Flowt IPt Flowt IPt 

Flowt-1 

0.23** 
(2.24) 

0.07*** 
(3.26) 

-0.27*** 
(-2.64) 

0.03** 
(2.04) 

0.16** 
(1.97) 

0.08*** 
(3.62) 

-0.40*** 
(-4.12) 

-0.04 
(-0.30) 

IPt-1 

0.86* 
(1.74) 

0.02 
(0.16) 

-0.45 
(-0.59) 

0.05 
(0.52) 

0.20 
(0.44) 

0.01 
(0.01) 

0.88 
(1.30) 

0.08 
(0.74) 

Constant 
0.03*** 
(3.46) 

-0.01 
(-0.47) 

0.05*** 
(3.41) 

0.01 
(0.47) 

0.04*** 
(4.00) 

-0.03 
(-0.93) 

0.03** 
(2.37) 

0.01 
(1.06) 

Granger causality: 
F-statistic 
p-value 

3.02 
0.08** 

10.66 
0.00*** 

0.35 
0.56 

4.16 
0.04** 

0.19 
0.66 

13.07 
0.00*** 

1.69 
0.19 

0.09 
0.76 

Panel B: Flowt M1t Flowt M1t Flowt M1t Flowt M1t 

Flowt-1 
0.15** 
(2.07) 

0.08** 
(2.15) 

-0.32*** 
(-3.13) 

0.03** 
(2.10) 

0.18* 
(1.70) 

0.08** 
(2.20) 

-0.41*** 
(-4.23) 

0.02 
(0.59) 

M1t-1 
0.36 
(1.16) 

0.02 
(0.19) 

0.87* 
(1.84) 

0.05 
(0.43) 

-0.06 
(-0.21) 

0.06 
(0.58) 

0.87** 
(2.15) 

0.07 
(0.67) 

Constant 
0.03*** 
(2.69) 

0.02*** 
(3.94) 

0.03** 
(2.10) 

0.02*** 
(4.54) 

0.04*** 
(3.67) 

0.01*** 
(3.35) 

0.02 
(1.06) 

0.02*** 
(4.59) 

Granger causality: 
F-statistic 
p-value 

1.65 
0.20 

4.62 
0.03** 

3.38 
0.06* 

4.86 
0.02** 

0.05 
0.83 

4.83 
0.02** 

4.62 
0.03** 

0.35 
0.56 

Panel C: Flowt CPIt Flowt CPIt Flowt CPIt Flowt CPIt 

Flowt-1 
0.24** 
(2.17) 

0.26*** 
(2.29) 

-0.29*** 
(-3.00) 

-0.02** 
(-2.20) 

0.17* 
(1.69) 

0.09** 
(1.97) 

-0.037*** 
(-3.81) 

0.06 
(0.94) 

CPIt-1 
-0.18 
(-1.46) 

0.40*** 
(3.85) 

-0.58*** 
(-3.26) 

0.32*** 
(3.03) 

-0.03 
(-0.26) 

0.32*** 
(3.13) 

0.29* 
(1.78) 

0.33*** 
(3.14) 

Constant 
0.04*** 
(3.69) 

-0.01 
(-1.06) 

0.05*** 
(3.88) 

0.03** 
(2.48) 

0.04*** 
(4.00) 

0.01** 
(2.15) 

0.03** 
(2.32) 

0.01 
(0.20) 

Granger causality: 
F-statistic 
p-value 

2.13 
0.15 

8.52 
0.00*** 

10.66 
0.00*** 

4.16 
0.02** 

0.07 
0.80 

4.82 
0.03** 

3.17 
0.07* 

0.88 
0.35 

Panel D: Flowt URt Flowt URt Flowt URt Flowt URt 

Flowt-1 
0.17* 
(1.69) 

-0.15*** 
(3.02) 

-0.27*** 
(2.65) 

-0.16* 
(-1.79) 

0.13* 
(1.85) 

-0.09** 
(-1.99) 

-0.39*** 
(-4.04) 

0.01 
(0.02) 

URt-1 
-0.12 
(-0.57) 

0.16 
(1.52) 

0.19 
(0.55) 

0.20* 
(1.86) 

-0.39** 
(-1.99) 

0.17 
(1.61) 

-0.57** 
(-2.03) 

0.21** 
(1.99) 

Constant 
0.03*** 
(3.38) 

0.01 
(0.05) 

0.05*** 
(3.41) 

-0.01 
(-1.01) 

0.04*** 
(4.04) 

-0.02** 
(-2.35) 

0.03** 
(2.28) 

-0.01 
(-1.32) 

Granger causality: 
F-statistic 
P-value 

0.33 
0.57 

9.11 
0.00*** 

0.31 
0.58 

3.21 
0.07* 

3.96 
0.04** 

4.59 
0.03** 

4.11 
0.04** 

0.00 
0.98 

Note: This table reports results of a VAR(1) of flows into four major fund categories, which represent four 
different investor groups and four macroeconomic variables over the period 1993:Q3 to 2015:Q4. The four 
macroeconomic variables are industrial production (IP), money supply (M1), inflation (CPI) and unemployment 
rate (UR). The four fund categories include allocation fund, equity fund, fixed income fund and money market 
fund. This table also reports the Granger causality F-statistic test results for fund flows from different investor 
groups and three financial variables. Significance at 1%, 5%, and 10% is indicated respectively by ***, **, *. t-
statistics are reported in parentheses. 
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Taken together, the overall results document four important findings. Firstly, fund flows are 

related to economic fundamentals, as contemporaneous relationships are observed between 

fund flows from different investor groups and all proxies of the economy33. Secondly, flows 

from different investor groups exhibit a strong pattern of autocorrelation. Equity and fixed 

income fund flows are positively correlated with previous flows, while allocation and money 

market fund flows are negatively correlated with previous flows. Thirdly, the economic 

activity, which is proxied by financial and macroeconomic variables, does not help to predict 

fund flows; however, fund flows help to predict economic activity34. Fourthly, different 

investor groups, which are proxied by different fund categories, exhibit different investment 

patterns: the previous findings are more pronounced for equity and allocation funds, which 

are both of higher risk features than fixed income and money market funds.  

 

5.6 Conclusion 

This study empirically investigates the relationship between fund flows from different 

investor groups, stock market returns, and the economy in Australian over the sample period 

from 1993:Q3 to 2015:Q4. The results presented in this study provide evidence that, first of 

all, fund flows are related to economic fundamentals, as contemporaneous relationships are 

observed between fund flows from different investor groups and all proxies of the economy. 

Further, the state of the economy, which is proxied by financial and macroeconomic 

variables, does not help to predict fund flows; however, fund flows help to predict the state of 

the economy. This result raises the possibility that fund flows may share similar 

characteristics to stock market returns, which are forward-looking in nature and are able to 

predict the state of the economy. These findings are consistent with Jank (2012), who finds 

                                                             
33 This result supports the earlier hypotheses H1a and H2a. 
34 This result supports the earlier hypothesis H1b and H2b. 
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the co-movement between fund flows and stock market returns can be explained by 

macroeconomic news, and that fund flows predict real economic activity. Moreover, different 

investor groups, which are proxied by different fund categories, exhibit different investment 

patterns. The previous findings are more pronounced for equity and allocation funds because 

both have higher risk, compared to fixed income and money market funds. This finding 

indicates that fund investors demonstrate heterogeneous investment behaviour (Boyer & 

Zhang, 2009). This finding is also supported by the clear difference of autocorrelation for 

different investors groups. 

 

This study’s findings are very informative from the perspective of investors and policy 

makers. Perhaps more importantly, the results show that fund flows have the possibility to 

predict the state of the economy. The findings can be used to improve fund returns by 

monitoring the movements of fund flows and macroeconomic variables. Similarly, the 

findings can also be used by policy makers to develop effective regulatory regimes for the 

managed fund industry. Future research should be directed to verify the results using higher 

frequency data or global data to test whether the findings are pervasive. Another potentially 

fruitful strand of research would be at the individual fund level. Such questions are beyond 

the scope of the current study, but warrant future investigation.  
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Abstract 

We investigate whether the leveraged life cycle strategy, in which leverage is used to buy 

stocks when investors are young, is able to produce better retirement outcomes than other 

investment strategies, such as those currently offered by defined contribution plan providers 

and those suggested in the literature. Using both historical and bootstrap simulations for the 

period of 1900-2011 in the US, we find that the leveraged life cycle strategy has an ability to 

reduce risk, though this ability is relatively insignificant. Further, the leveraged life cycle 

strategy shows a comparative advantage over the balanced strategy. However, the leveraged 

life cycle strategy produces retirement outcomes inferior to the conventional life cycle 

strategy and demonstrates significant inferiority when compared to the dynamic life cycle 

strategy. 

 

6.1 Introduction 

Population ageing with its rising proportion of retirees, one of the most distinctive 

demographic events of the twenty-first century, has put considerable pressure on government 

social security programs. This situation has led governments to encourage funded private 

retirement plans, also known as defined contribution (DC) plans, in which participants are 

responsible for building up retirement wealth through mandatory or voluntary contributions 

in their retirement account. This growing trend in DC plans has highlighted the importance of 

participants taking more control over the investment of their plan assets. This investment 

strategy is important: it defines the future investment returns on their plan assets, which will 

determine retirement wealth adequacy at the end of the participant’s working life. Although 

an individual’s retirement wealth adequacy is a function of many parameters, the investment 

strategy has been considered to be the most influential factor (Yuh et al., 1998). This defining 
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feature leads to much debate about the current design of investment strategies adopted by DC 

plans. 

 

Lifestyle (or target risk) and life cycle (or target date) strategies have long been recognised by 

DC plan investors. Lifestyle investment strategy, motivated by Markowitz’s (1952) seminal 

work, the Modern Portfolio Theory, is built on the idea of “risk-based investing”, the notion 

that the fraction of savings allocated to stocks should be a function of investor’s risk 

tolerance, independent of their investment horizon (Merton, 1969; Samuelson, 1969). Life 

cycle investment strategy is built on the idea of “age-based investing”, the notion that 

investors should allocate a larger portion of their long-term investment to stocks or other 

risky assets when they are young and have a relatively long investment horizon, gradually 

shifting this allocation towards less risky assets as they approach retirement (Malkiel, 1996). 

Unlike lifestyle strategy, a life cycle strategy does not keep its target mix constant over time. 

Instead, it deterministically changes the target mix that is held in stocks and bonds according 

to a predefined “glide path”, which gradually tilts the assets mix away from stocks and other 

risky assets towards less risky assets such as bonds and cash as investors approach retirement. 

Life cycle strategy has gained popularity with US defined contribution (DC) plan investors in 

recent years. Over the past 10 years, assets in life cycle funds have grown from $71 billion in 

2005 to $763 billion in 2015 in the US (Morningstar, 2015). 

 

A number of studies suggest that life cycle funds may be a reasonable choice for investors 

(Hickman et al., 2001; Pang & Warshawsky, 2010; Pfau, 2010). However, extensive research 

has documented the inferior risk-return characteristic of life cycle strategy. Shiller (2005) 

indicates that a life cycle strategy may not be optimal for investors who are saving for 
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retirement. Poterba at al. (2006) suggests that the retirement wealth distribution associated 

with life cycle investment strategies is similar to strategies that allocate a constant portfolio 

share to stocks. Schleef and Eisinger (2007) find little evidence that a life cycle strategy 

either enhances or detracts from the overall performance of a lifestyle strategy. Basu and 

Drew (2009) show that moving away from stocks to low-return asset classes as the size of the 

retirement portfolio grows larger, may mean that investors forgo the opportunity to earn 

higher returns. Lewis (2010) suggests that the traditional approach of the life cycle strategy 

may be too simplistic and further innovations may be needed.  

 

Although lifestyle and life cycle strategies are designed to help investors achieve retirement 

wealth adequacy, both of these strategies have been widely criticised for their poor 

performance during the period of the 2008 Global Financial Crisis (Halonen, 2009). This 

crisis has highlighted the effect of the deterministic fixed glide path of these investment 

strategies on the terminal wealth accumulation for DC plan investors, and the uncertainty 

regarding whether those retirement savings would provide adequate retirement wealth, 

especially for those close to retirement. As a result, another  literature stream questions the 

deterministic nature of life cycle switching, and supports the idea of dynamically adjusting 

asset allocation as the retirement date approaches. Yoon (2010) explores a new approach to 

define the glide path of target date funds: to start with allocating a risk budget for each target 

date. According to the pre-defined risk budget, the asset allocation of target date funds can be 

obtained by explicitly incorporating the term structure of risk. The findings show that the 

target risk-based glide path can afford larger exposure to stocks in early years, but it should 

reduce stock allocation more aggressively than target-date funds as the target date draws near. 

Basu et al. (2011), who propose a dynamic life cycle strategy that is flexible in adjusting 

allocation between growth and conservative assets as the retirement date approaches, 
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depending on the cumulative portfolio performance relative to a set target, find that, 

compared with the dynamic life cycle strategy, the life cycle strategy produces inferior wealth 

outcomes for investors. 

 

More recently, researchers have investigated investment strategies employing a leverage 

factor. Ayres and Nalebuff (2013) propose a leveraged life cycle strategy that invests a 

constant percentage of the present value of lifetime saving in stocks. This strategy is built on 

the notion of using leverage when the present value of future contributions is high relative to 

current savings, and then reducing leverage and finally un-leveraging as current savings grow 

and the present value of future contributions declines35. Specifically, a leveraged life cycle 

strategy contains three phases. In phase one, investors’ retirement savings are leveraged at 

2:1 and fully invested in stocks36. In phase two, investors start to deleverage when the current 

savings exceed 20 per cent of discount lifetime savings (discounted at a real risk-free rate of 

2.56%), until the current savings reach the desired level of market exposure, set at 50 per cent 

of discount lifetime savings allocated to stocks37. In phase three, investors maintain the 

market exposure at the desired level (50%), and the leverage is no longer required. According 

to Ayres and Nalebuff, a leveraged life cycle strategy generates the same mean retirement 

                                                             
35 The recommendation from the Merton (1969) and Samuelson (1969) lifecycle investment theory is to invest a 
constant fraction of wealth in stocks. However, this study states that the mistake in translating this theory into 
practice is that young people invest only a fraction of their current savings in stocks, instead of the discounted 
lifetime savings. For example, those who invest 100% in stocks of current savings in their 30s, are still likely to 
have less than 10% of their lifetime savings if their risk aversion led them to invest 60% of their lifetime 
savings. 

36 The reason for using 2:1 leverage is that the incremental cost of borrowing more than 2:1 leverage increases 
rapidly and exceeds the expected returns quickly. 
37 To choose 50% stocks allocation is following Merton (1969), that the optimal or target stock allocation λ is 
determined by: λ = (z − r)/(σA ∗ γ), where	` is the expected future stocks returns, > is the relevant interest rate, 
aA is the expected variance of future stock returns, and V is the investor’s constant relative risk aversion. 
Assume that for a typical investor who has a risk aversion of 4, the geometric mean of stock returns is 8.83% 
with standard deviation of 14.3%, and the relevant interest rate for the leveraged lifecycle strategy is the margin 
rate, which is the geometric mean of 4.71% call money rate plus 30 basis points. The optimal percentage target 
is then about 50% stock allocation.  
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wealth as the constant 74 per cent stock allocation strategy, but with a 20% reduction in the 

standard deviation of retirement wealth. Compared to the traditional un-leveraged life cycle 

strategy, which starts with 90 per cent stock allocation and decreases linearly to 50 per cent, 

the leveraged life cycle strategy leads to an 11.5 per cent improvement in the certainty 

equivalent.  

 

Both risk reduction and superior return results provided by the leveraged life cycle strategy 

may suggest that a leveraged life cycle strategy represents an asset allocation approach 

worthy of investigation. Further, using the factor of leverage in the design of the DC plan’s 

investment strategy is relatively new. An important question then emerges: is the leveraged 

life cycle strategy able to produce retirement wealth outcomes superior to other strategies that 

are currently offered by DC plan providers, and to those suggested in the literature in the US 

market? Although extensive research has documented the evaluation of life cycle, lifestyle, 

dynamic, and leveraged strategies for DC plan investors (Basu & Drew, 2010; Sharma et al., 

2015; Pfau, 2010), no prior study has investigated the comparative performance of the 

leveraged life cycle strategy and other strategies that are either currently offered by DC plan 

providers or suggested in the literature.  

 

This study is motivated to extend this issue by investigating whether the leverage life cycle 

strategy proposed by Ayres and Nalebuff (2013) is able to produce better retirement 

outcomes over the balanced, conventional life cycle, and dynamic life cycle strategies. Any 

results uncovered will provide a valuable contribution to the body of pension finance 

literature by embarking on a robust analysis of the balanced strategy, the conventional life 

cycle strategies, the dynamic life cycle strategies and the leveraged life cycle strategies. 



 144 

Findings of our study have the potential to add value, from the investors’ perspectives. 

Investment strategy is critically important for institutional investor returns. Investors need to 

determine the most appropriate investment decision. The outcomes of this study may enhance 

their ability to improve fund returns by choosing different investment strategies. This study 

may be regarded as unique insofar as it is the first to synthesise the leveraged life cycle 

strategy with other investment strategies that are currently offered by DC plan providers, as 

well as those suggested in the literature. 

 

By applying both historical and bootstrap simulations for the period 1900-2011, we show that 

the leveraged life cycle strategy has the ability to reduce risk, though the risk reduction ability 

is relatively insignificant. Further, the leveraged life cycle strategy demonstrates a 

comparative advantage over the balanced strategy. However, the leveraged life cycle strategy 

produces retirement outcomes that are inferior to conventional life cycle strategies, and 

demonstrates significant inferiority when compared to dynamic life cycle strategies. 

 

The rest of the paper is organised as follows. Section 6.2 describes the data and their 

summary statistics; Section 6.3 introduces the methodology; Section 6.4 presents the results; 

and Section 6.5 concludes the paper. 

 

6.2 Data 

The asset-class return data used in this study comes from the dataset of global returns 

compiled by Dimson, Marsh, and Staunton (2002), which is commercially available from 

Morningstar and Ibbotson Associates. An updated version of this dataset, providing global 
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returns from 1900 to 2011, is used in this study. We use this dataset because it is the only 

authentic dataset available for long-term nominal returns of stocks, bonds and bills of the US 

market38. It covers a period of more than 100 years, which will have captured both favourable 

and unfavourable returns on individual asset classes over the entire twentieth century. 

 

This long-term dataset, which allows us to investigate a large number of overlapping 40-year 

paths in the historical simulation, provides a rich source of data for the bootstrap method in 

the meantime. For the purpose of parsimony, the nominal annual returns of US stocks and 

bonds are obtained from this dataset, where stocks are used as a proxy for growth assets and 

bonds are used as a proxy for defensive assets39; bills are used as a proxy for risk-free assets 

when we construct the leveraged life cycle strategy. 

 

Table 6.1 presents the descriptive statistics of the nominal asset-class returns for the period 

1900-2011. As expected, the lower risk is associated with bonds; the higher return is 

associated with stocks. For the US market, stocks provide a geometric mean return of 9.30 

per cent, an arithmetic mean return of 11.27 per cent, and a standard deviation of 19.97 per 

cent. These high returns and high risks are contrasted with bonds, which have a geometric 

mean return of 5.0 per cent, an arithmetic mean return of 5.38 per cent, and a standard 

deviation of 8.87 per cent. Table 6.2 presents the correlation coefficients between the US 

nominal returns of stocks and bonds. The low correlation between stocks and bonds, which is 

0.0665, provides a potential for diversification benefits.  

                                                             
38 Another reason is that it is important to retain consistency with the proxy assets used in Ayres and Nalebuff 
(2013) for the purpose of comparison. 
39 We acknowledge that international stocks, international bonds, and treasury inflation protected securities 
represent significant compositions of the portfolio construction. We do not include them in our study because of 
the paucity of reliable long-term return data.   
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Table 6.1: Descriptive Statistics  

 Stocks Bonds Bills 

Geometric Mean (%) 9.30 5.00 3.90 

Arithmetic Mean (%) 11.27 5.38 3.95 

Median (%) 13.78 3.67 4.07 

Maximum (%) 57.09 40.36 14.71 

Minimum (%) -43.54 -14.90 -0.02 

Standard Deviation (%) 19.97 8.87 2.82 

Skewness -0.37 1.22 0.73 

Kurtosis 2.84 5.40 4.02 

Jarque-Bera Statistic 2.62 54.55* 14.72* 

Note: This table presents the summary statistics of nominal annual returns data for US stocks, bonds, and bills 
from 1900 to 2011. Geometric and arithmetic mean, standard deviation, median, maximum, and minimum are 
expressed in percentage. Skewness, Kurtosis, and Jarque-Bera statistic are numbers. * represents statistical 
significance at the 5% level. 

 

Table 6.2: Correlation Matrix 

US Stocks Bonds 

Stocks 1 0.067 

Bonds 0.067 1 

Note: This table presents the correlation coefficients between the US nominal 
returns of stocks and bonds. 

 

6.3 Methodology 

An accumulation model is developed for a hypothetical DC plan investor before commencing 

the analysis of different investment strategies. Following Basu and Drew (2010), the terminal 

wealth of a DC plan portfolio is given by: 

											b = cd(1 − e')
5.3

'Xf

F'(1 + >') g (1 + >h)
5.3

hX'43

 
    (6.1) 



 147 

where b is the terminal wealth at the time of retirement, c is the contribution rate, e' is 

probability of unemployment in year t, F' is the annual salary in year t, >' is the rate of 

investment return earned in year t, and : is the number of years in the plan before retirement.  

In order to estimate	b, we need to model the contribution cash flows and investment returns 

for each period. Contribution cash flows depend on salary, contribution rate, and the 

probability of unemployment in any period, as cash flows of plan contributions are likely to 

be affected by the employment states. The salary in any period depends on the starting salary, 

the salary growth rate, and the number of periods elapsed since the commencing 

employment. This is given by: 

																																										F' = Ff	(1 + i)'.3  (6.2) 

where Ff is the starting salary of the plan participant, and i is the salary growth rate. 

Investment returns depend on the returns of individual asset classes in the portfolio and the 

weights assigned to them. Weights are determined by the investment strategy of the plan. 

Therefore: 

																																																			>' = ∑$%,' >%,'   (6.3) 

where $%,' is the weight assigned to the ith asset in month t, and >%,' is the return on the ith asset 

in month t. 

 

The investment strategy (wi,t), our primary variable of interest, decides the weights of 

different asset classes in the portfolio. If we assign values to other variables in the 

accumulation model, the investment strategy (wi,t) solely determines the variation in 

retirement wealth accumulated by an individual at the end of the working life. The 

probability of unemployment can be modelled as a binary variable. Table 6.3 outlines key 
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assumptions attributed to the hypothetical DC plan investor40. For illustration purposes, the 

investor is assumed to be fully employed during the entire investment horizon, and therefore 

contributions will be a constant percentage of salary over time. Contributions are assumed to 

be credited to the investor’s account at the end of each year. We also ignore any taxes 

payable on investment returns and any transaction costs that may be incurred in managing the 

investments. 

Table 6.3: Key Assumptions 

Variable Assumption 

Starting Balance $0 

Starting Salary $25,000 

Salary Growth Rate 4% p.a. 

Contribution Rate 9% p.a. 

Starting Age 25 

Retirement Age 65 

Note: This table outlines key assumptions attributed to a hypothetical DC plan investor. 

 

The objective of this study is to investigate whether the leveraged life cycle strategy is able to 

produce better retirement outcomes than those of other investment strategies, currently either 

offered by DC plan providers or suggested in the literature. Following the leveraged life cycle 

strategy proposed by Ayres and Nalebuff (2013), we assume a two-asset world where stocks 

are the growth asset and bonds are the defensive asset, where the investor’s optimal target 

percentage is 50 per cent stocks and 50 per cent bonds allocation, and where the maximum 

leverage is at 2:1. The leveraged life cycle strategy generally contains three phases. (1) 

Investors’ retirement savings are leveraged at 2:1 and fully invested in stocks. (2) When the 

current savings exceed 20 per cent of the discounted lifetime savings (discounted at a risk-
                                                             
40 The rationale of these assumptions is explained in detail by Basu and Drew (2009) and Basu et al. (2011). 
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free rate that is represented by the mean of bills’ return), investors start to deleverage as 

savings continue to rise, until the current savings hit the desired level of market exposure, 

which is 50 per cent of the discount lifetime savings allocated to stocks. (3) Investors 

maintain the market exposure at the desired level (50/50), and the leverage is no longer 

required.  

 

With respect to the margin interest, we examine two different rates: risk-free rate plus 100 

basis points and risk-free rate plus 200 basis points41. Based on two different margin interest 

rates, we construct two leveraged life cycle strategies, namely LLC100 and LLC200, where 

LLC100 represents the aggressive leveraged life cycle strategy and LLC200 represents the 

conservative leveraged life cycle strategy. For the purpose of comparative analysis, this study 

examines nine different prototypical investment strategies: three constant lifestyle strategies, 

two life cycle strategies, two dynamic strategies, and two leveraged life cycle strategies. 

Table 6.4 outlines the details of each strategy.  

 

Historical and bootstrap simulation methods are employed in this study. Historical 

simulation, sometimes referred to as rolling periods, has a long history in pension finance 

studies (Shiller, 2005). It calculates end-of-the-period portfolio values from historical stocks 

and bonds returns. At the completion of the analysis of a hypothetical worker’s whole 

working life period, the sample whole period is rolled forward by one year, and another 

analysis is then conducted. In this study, stock and bonds returns from 1900 to 2011 devise  

                                                             
41 Ayres and Nalebuff (2013) use broker call money rates plus 30 basis points as the margin interests. We use a 
risk-free rate plus 100 and 200 basis points because of the unavailability of the broker call money rates data. We 
also believe that portfolio selection is built on the assumption that borrowing at a risk-free rate and using risk-
free rate plus 100 basis points and 200 basis points will fairly demonstrate the cost effect of leverage.  
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Table 6.4: Investment Strategies 

Investment strategy symbol Description 

Lifestyle strategy   

100 stocks 100% stocks allocation 

 

100 bonds 100% bonds allocation 

 

Balanced 60% stocks and 40% bonds allocation 

Life cycle Strategy  

LC90 Modelled after Vanguard Target Retirement Funds. Start with 90% stocks, 
10% bonds allocation for the first 20 years, and then decrease the stock 
weights 2% annually in a linear pattern to reach an allocation of 50% stocks 
and 50% bonds at retirement. 

 

LC95 Modelled after Principle Funds. Start with 95% stocks, 5% bonds allocation, 
and experience a gradual decline 1% annually away from stocks to reach an 
allocation of 56% stocks and 49% bonds at retirement. 

Dynamic Life cycle Strategy  

DLC2020 Start with 100% stocks for the first 20 years. At the end of 20 years, if the 
target is achieved, the assets are switched to a portfolio comprising of 80% 
stocks and 20% fixed income; Otherwise, remains invested in 100% stocks. 
This process is also carried out for the next 10 years. In the last 10 years, the 
assets are switched to a portfolio of 60% stocks and 40% fixed income if the 
target is achieved. Otherwise, remain invested in 100% stocks. 

 

DLC3010 Similar to above, except that it starts with 100% stocks for the first 30 years. 
This process is carried out for the next 5 years. In the last 5 years, the assets 
are switched to a portfolio of 60% stocks and 40% fixed income if the target 
is achieved. Otherwise, remain invested in 100% stocks. 

Leveraged Life cycle Strategy  

LLC100 Start with leverage at 2:1 and fully invested in stocks. When the current 
savings exceed 20% of discount lifetime savings. Investors start to 
deleverage as savings continue to rise, until the current savings hit the 50% 
stock allocation. After that, investors maintain the market exposure. Risk-
free rate plus 100 basis points is used as the margin rate. 

 

LLC200 Similar to above, except that, instead of using risk-free rate plus 100 basis 
points as the margin rate, it uses a risk-free rate plus 200 basis points as the 
margin rate. 

Note: This table describes different investment strategies that are examined in this study. 
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73 separate draws for our hypothetical investor, who experiences 40 years’ returns. 

According to our assumptions, the hypothetical worker first began working in 1898 and the 

first year’s ending portfolio value is only the 9 per cent contribution that is deducted from 

salaries. The second year’s ending portfolio value is the portfolio returns plus the second 

year’s contribution. The process of calculating annually rebalanced portfolio value continues 

through the whole working life period. At the completion of the first analysis of the 40 years’ 

period, the first year’s returns are dropped and the 40 years’ period sample is moved forward 

by one year. The process of dropping the earliest year and adding the next year’s returns 

continues until the available stocks and bonds return dates are exhausted. The portfolio is 

rebalanced at the end of each year to maintain the targeted asset allocation. This method has, 

however, been widely criticised for relying heavily on the returns from the middle years of 

the whole dataset (Cooley et al., 2003). For instance, the data of 1939 and 2011 have been 

used only once.  

 

Therefore, we resort to an alternative bootstrap simulation method to further investigate the 

retirement wealth outcomes of different strategies. The bootstrap simulation method, 

introduced by Efron (1979), is a technique involves resampling row vectors with 

replacements that generate synthetic time series. By resampling row vectors, this method can 

retain the cross-correlation between asset-class returns. It has been used in a number of 

studies in the pension fund literature (Basu & Drew, 2009; Basu et al., 2011; Liu et al., 2011). 

In this study, we follow a random draw with replacement from the asset-class returns. The 

historical asset-class returns data is randomly resampled, with one replacement to generate 

asset-class return vectors for each year of 40 years. Asset-class return vectors are then 

combined with asset-class weights in the portfolio to generate portfolio returns. This process 



 152 

is iterated 10,000 times. Hence, each asset allocation has 10,000 investment return paths, 

resulting in 10,000 wealth outcomes at the end of the 40-year horizon. 

 

The Retirement Wealth Ratio (RWR) is used as the measure of retirement wealth. This 

measure, originated by Basu and Drew (2010), is calculated by dividing terminal wealth by 

terminal salary. The rationale behind the RWR is that the participant’s post-retirement 

income expectations are closely linked to their immediate income before retirement. 

 

6.4 Results 

Our comparison of different strategies starts with Table 6.5, which shows the distribution for 

wealth accumulation outcomes at retirement using the historical simulation method, 

expressed as RWRs. The distribution of RWRs for different asset allocation strategies 

provides us with a fair view of their relative appeal to the retirement investor. For any of 

these parameters, a higher value generally indicates a more attractive strategy. In addition to 

mean and median, the first and third quartile estimates of the distribution are examined. In 

order to compare leveraged life cycle strategies with the constant, the life cycle and the 

dynamic investment strategies, all asset allocation strategies are separated into three panels. 

Panel A reports the comparison of the leveraged life cycle and the constant asset allocation 

strategies. Panel B reports the comparison of the leveraged life cycle and conventional life 

cycle asset allocation strategies. Panel C reports the comparison of leveraged and dynamic 

asset allocation strategies. 
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Table 6.5: Distribution Parameters of Retirement Wealth Ratio (RWR) 

Investment strategy Mean Median 75th Percentile 25th Percentile 

Panel A (leveraged life cycle versus lifestyle investment strategies) 

LLC100 12.74 10.71 17.46 9.10 

LLC200 12.54 10.57 17.11 9.00 

Balanced 11.13 9.82 14.54 7.72 

100 Stocks 17.26 17.87 21.20 13.72 

100 Bonds 5.53 3.76 8.12 2.91 

LLC200 - Balanced 1.41 0.75 2.57 1.28 

Panel B (leveraged life cycle versus life cycle investment strategies) 

LLC100 12.74 10.71 17.46 9.10 

LLC200 12.54 10.57 17.11 9.00 

LC90 13.33 12.76 17.24 9.72 

LC95 12.66 11.32 16.63 9.54 

LLC200 - LC90 -0.79 -2.19 -0.13 -0.72 

LLC200 - LC95 -0.12 -0.75 0.48 -0.54 

Panel C (leveraged life cycle versus dynamic life cycle investment strategies) 

LLC100 12.74 10.71 17.46 9.10 

LLC200 12.54 10.57 17.11 9.00 

DLC3010 16.96 18.32 20.49 14.98 

DLC2020 16.39 17.69 20.45 13.20 

LLC200 – DLC3010 -4.42 -7.75 -3.38 -5.98 

LLC200 – DLC2020 -3.85 -7.72 -3.34 -4.20 

Note: This table reports the distribution of RWR for different investment strategies by using historical 
simulation method. Mean, median, 25th percentile and 75th percentile are reported respectively. Specifically, 
Panel A reports the comparison results of leveraged life cycle and lifestyle strategies. Panel B reports the 
comparison results of leveraged life cycle and conventional life cycle strategies. Panel C reports the comparison 
results of leveraged and dynamic strategies. The details of each strategy are illustrated in Table 6.4.  

 

Looking at leveraged asset allocation strategies alone, the aggressive LLC100 strategy 

generates the highest and the conservative LLC200 generates the lowest mean, median, 75th 
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percentile and 25th percentile results. This result indicates that the investor’s portfolio value 

decreases as the borrowing costs increase. To be consistent with the discussion of results, and 

for comparison purpose, the conservative leveraged life cycle strategy (LLC200) is examined 

in more detail.  

 

The results in Panel A show that RWRs vary significantly across different asset allocation 

strategies. The 100 stocks strategy generates RWRs higher than the other strategies, and the 

100 bonds strategy generates the lowest RWRs. These results show that portfolio value 

increases with a higher stocks allocation. The results from comparing the baseline LLC200 

leveraged life cycle strategy with the balanced strategy demonstrate that the leveraged life 

cycle strategy outperforms the balanced strategy. For example, the LLC200 strategy in Panel 

A generates a median final RWR of 10.57 that is 0.75 higher than the corresponding balanced 

strategy. The differences of the 75th and 25th percentile RWRs between the leveraged life 

cycle strategy and the balanced strategies grow even wider than those median results. The 

75th percentile RWR of LLC200 is 2.58 higher than the corresponding balanced strategy. 

Panel B shows the simulation results of the leveraged life cycle and conventional life cycle 

strategies. The results show that the LLC200 strategy underperforms the corresponding LC90 

strategy and LC95 strategy in most parameters. For instance, the LLC200 strategy generates 

lower (2.19 and 0.75) median RWRs than the corresponding LC90 and LC95 respectively. 

Only one exception occurs: when comparing 75th percentile estimates, the LLC200 strategy 

generates a higher (0.48) RWR than that of the LC95 strategy. Although differences between 

the conventional life cycle and the leveraged life cycle strategies are relatively small, the 

results still indicate that the leveraged life cycle strategy underperforms conventional life 

cycle strategies. Results in Panel C are more obvious. The results from comparing the 

leveraged life cycle with dynamic life cycle strategies indicate that the leveraged life cycle 
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strategy is completely outperformed by the dynamic life cycle strategies. For instance, the 

LLC strategy generates lower (7.75 and 7.72) RWRs than corresponding DLC3010 and 

DLC2020 respectively. The comparative results between leveraged life cycle and dynamic 

life cycle strategy are relatively larger, with the smallest difference of RWR between the 

LLC200 strategy and DLC2020 when comparing 75th percentile estimates. 

 

As higher volatility of stock returns can result in substantial losses for investors in later plan 

years, due to the portfolio size effect (Basu & Drew, 2009), it is necessary to assess the 

riskiness of leveraged life cycle strategies and their competing strategies. One possible 

approach is to measure the tail risk, or the adverse wealth outcomes. A popular measure of 

tail risk used by academics and practitioners is value at risk (VaR). The concept of VaR is 

simple and straightforward, in that losses greater than VaR are experienced only in extreme 

circumstances. In other words, if an asset allocation strategy is less risky, it may generate 

better VaR outcomes. This study compares VaR at different probability levels to illustrate the 

relative riskiness of different asset allocation strategies. However, VaR is not without 

shortcomings as a risk measure. It specifies the amount at risk at a particular probability 

level, though it tells nothing about the potential exposure to losses for outcomes that are 

worse than it is (Balzer, 1994). On the other hand, expected shortfall (ES) is considered to be 

a better candidate for risk measurement since it overcomes the limitation of VaR. ES is 

actually the probability weighted average of tail losses (Dowd, 2005). Therefore, we 

incorporate ES in this study as well.  
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Table 6.6: VaR and ES Estimates for Different Investment Strategies 

Investment strategy VaR at different confidence levels ES at 95% confidence  

level 99% 95% 90% 

Panel A (Leveraged life cycle versus lifestyle investment strategies) 

LLC100 5.29 6.12 6.72 5.50 

LLC200 5.18 6.00 6.59 5.39 

100 Stocks 4.80 6.04 7.60 5.17 

100 Bonds 2.38 2.57 2.74 2.41 

Balanced 5.03 5.78 6.20 2.56 

LLC200 -- Balanced 0.15 0.22 0.39 2.83 

Panel B (Leveraged life cycle versus life cycle investment strategies) 

LLC100 5.29 6.12 6.72 5.50 

LLC200 5.18 6.00 6.59 5.39 

LC90 5.55 6.14 6.52 5.78 

LC95 5.36 6.16 6.65 5.6 

LLC200 – LC90 -0.37 -0.14 -0.07 -0.39 

LLC200 – LC95 -0.18 -0.16 -0.06 -0.21 

Panel C (Leveraged life cycle versus dynamic life cycle investment Strategies) 

LLC100 5.29 6.12 6.72 5.50 

LLC200 5.18 6.00 6.59 5.39 

DLC3010 4.80 6.04 7.60 5.17 

DLC2020 4.80 6.23 7.78 5.21 

LLC200 – DLC3010 0.38 -0.04 -1.01 0.22 

LLC200 – DLC2020 0.38 -0.23 -1.19 0.18 

Note: This table reports the VaR and ES estimates of RWRs for different investment strategies by using 
historical simulation method. VaR at 99%, 95% 90% confidence levels, and ES at 95% confidence level are 
reported respectively. Specifically, Panel A compares the VaR and ES leveraged life cycle and lifestyle 
strategies; Panel B compares the VaR and ES of leveraged life cycle and conventional life cycle strategies; 
Panel C compares the VaR and ES of leveraged life cycle and dynamic life cycle strategies. The details of each 
strategy are illustrated in Table 6.4.  
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Table 6.6 reports the estimates for VaR at 99 per cent, 95 per cent, and 90 per cent 

confidence levels, as well as ES at 95 per cent confidence level. The results indicate that the 

leveraged life cycle strategy outperforms the balanced strategy (Panel A); however, it 

underperforms the conventional and dynamic life cycle strategies (Panels B & C) with one 

exception: that leveraged life cycle strategies generate better results than dynamic life cycle 

strategies in the estimates of VaR at 99 per cent confidence level. When we consider the 

average for all outcomes below 95 per cent VaR estimates, the conventional life cycle 

strategies produce the highest results, followed in order by the leveraged life cycle strategies 

and dynamic life cycle strategies, with the balanced strategy generating the small ES 

estimate. These results suggest that plan investors concerned about the protection from 

extreme downside risk should select conventional life cycle strategies rather than other 

strategies.  

 

In order to confirm these findings, we explore the distribution of RWRs and estimates of VaR 

and ES by using an alternative bootstrap simulation method, as illustrated in Table 6.7 for the 

wealth accumulation distribution of RWRs for different asset allocation strategies. The 

comparative results for different asset allocation strategies are generally consistent with the 

results in Table 6.5. These results demonstrate that the leveraged life cycle strategy 

outperforms the corresponding balanced strategy, and significantly underperforms the 

corresponding dynamic life cycle strategies, while the comparison of the leverage life cycle 

strategy with the conventional life cycle strategies gives mixed evidence. For instance, the 

LLC200 strategy underperforms the LC90 strategy at the median and 75th percentile, but 

outperforms the LC90 strategy at the 25th percentile (0.06). The LLC200 strategy 

underperforms the LC95 strategy at the 75th percentile, but outperforms the LC95 strategy at 

the median and 25th percentile. The differences between the leveraged life cycle and 
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conventional life cycle strategies are all relatively small. Such mixed evidence may indicate 

that the leveraged life cycle strategy demonstrates a similar characteristic as the conventional 

life cycle strategies.  

 

Next, we turn our attention to risk measures. Table 6.8 reports the estimates for VaR at 99 per 

cent, 95 per cent and 90 per cent confidence levels, as well as ES at 95 per cent confidence 

level in the bootstrap simulation method. These results are significantly different from Table 

6.7. In all comparative results, the leveraged life cycle strategies outperform the balanced, 

conventional life cycle, and dynamic life cycle strategies in terms of VaR at three different 

confidence levels, as well as ES at 95 per cent confidence level. One possible explanation is 

that the leveraged life cycle strategy has more ability to reduce risk than other strategies. This 

is consistent with the findings of Ayres and Nalebuff (2013), that the leveraged life cycle 

strategy using leverage to buy stocks increases short-term risk but it reduces long-term risk 

by enabling individuals to achieve better diversification across time. However, it is important 

to note that the differences are all relatively small. Investors may consider that the risk is not 

large enough to negate other strategies, especially dynamic life cycle strategies, which have a 

strong ability to generate much better retirement outcomes. 

 

6.5 Conclusion 

This study investigates the relative performance of the leveraged life cycle strategy and other 

investment strategies that are currently offered by DC plan providers, as well as those 

suggested in the literature. In particular, this study seeks to find whether a leveraged life 

cycle strategy is able to produce better retirement outcomes than balanced, conventional life 

cycle and dynamic investment strategies for DC plan investors. Although, in reality, asset  
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Table 6.7: Distribution Parameters of Retirement Wealth Ratio (RWR) 

Investment strategy Mean Median 75th  

Percentile 

25th  

Percentile 

Panel A (Leveraged life cycle versus lifestyle investment strategies) 

LLC100 12.41 10.50 15.38 7.16 

LLC200 12.22 10.31 15.11 7.09 

100 Stocks 19.70 13.02 23.52 7.35 

100 Bonds 4.86 4.53 5.62 3.74 

Balanced 10.81 9.29 13.28 6.65 

LLC200 - Balanced 1.41 1.02 1.83 0.44 

Panel B (Leveraged life cycle versus life cycle investment strategies) 

LLC100 12.41 10.50 15.38 7.16 

LLC200 12.22 10.31 15.11 7.09 

LC90 13.61 10.69 16.68 7.03 

LC95 12.71 10.28 15.62 6.96 

LLC200 – LC90 -1.39 -0.38 -1.57 0.06 

LLC200 – LC95 -0.49 0.03 -0.51 0.13 

Panel C (Leveraged life cycle versus dynamic life cycle investment strategies) 

LLC100 12.41 10.50 15.38 7.16 

LLC200 12.22 10.31 15.11 7.09 

DLC3010 18.31 13.23 22.69 7.54 

DLC2020 15.91 13.20 20.18 7.73 

LLC200 – DLC3010 -6.09 -2.92 -7.58 -0.45 

LLC200 – DLC2020 -3.69 -2.89 -5.07 -0.64 

Note: This table reports the distribution of RWRs for different investment strategies by using bootstrap 
simulation method. Mean, median, 25th percentile and 75th percentile are reported respectively. Specifically, 
Panel A reports the comparison results of leveraged life cycle and lifestyle strategies. Panel B reports the 
comparison results of leveraged life cycle and conventional life cycle strategies. Panel C reports the comparison 
results of leveraged and dynamic strategies. The details of each strategy are illustrated in Table 6.4.   
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Table 6.8: VaR and ES Estimates for Different Investment Strategies 

Investment strategy 

 

VaR at different confidence levels ES at 95% confidence 
level 

99% 95% 90% 

Panel A (Leveraged life cycle versus lifestyle investment strategies) 

LLC100 3.03 4.28 5.16 3.52 

LLC200 2.98 4.28 5.19 3.50 

100 Stocks 2.02 3.36 4.50 2.53 

100 Bonds 2.44 2.87 3.16 2.60 

Balanced 2.94 4.01 4.85 3.35 

LLC200 - Balanced 0.04 0.27 0.34 0.15 

Panel B (Leveraged life cycle versus life cycle investment strategies) 

LLC100 3.03 4.28 5.16 3.52 

LLC200 2.98 4.28 5.19 3.50 

LC90 2.82 4.02 4.92 3.29 

LC95 2.89 4.06 5.00 3.35 

LLC200 – LC90 0.16 0.26 0.27 0.21 

LLC200 – LC95 0.09 0.22 0.19 0.15 

Panel C (Leveraged life cycle versus dynamic life cycle investment strategies) 

LLC100 3.03 4.28 5.16 3.52 

LLC200 2.98 4.28 5.19 3.50 

DLC3010 2.01 3.38 4.54 2.54 

DLC2020 2.04 3.45 4.64 2.58 

LLC200 – DLC3010 0.97 0.90 0.65 0.96 

LLC200 – DLC2020 0.94 0.83 0.55 0.92 

Note: This table reports the VaR and ES estimates of RWRs for different investment strategies by using the bootstrap 
simulation method. VaR at 99%, 95% 90% confidence levels, and ES at 95% confidence level are reported 
respectively. Specifically, Panel A compares the VaR and ES leveraged life cycle and lifestyle strategies; Panel B 
compares the VaR and ES of leveraged life cycle and conventional life cycle strategies; Panel C compares the VaR 
and ES of leveraged life cycle and dynamic life cycle strategies. 
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allocation strategies employed in the DC plan are more sophisticated than our prototypical 

asset allocation strategies represented in this study, our findings at least cast some doubt on 

the relative performance of different investment strategies for DC plan investors. 

 

Using the historical simulation method, we find that the leveraged life cycle strategy is able 

to produce better retirement outcomes than those of the balanced strategy, but it produces 

retirement outcomes inferior to the conventional life cycle and dynamic life cycle strategies. 

However, using the bootstrap simulation method, the results tell a slightly different story. 

These results suggest that the leveraged life cycle strategy demonstrates superiority over the 

balanced strategy and inferiority to the dynamic life cycle strategies, but it has a characteristic 

similar to conventional life cycle strategies in terms of RWR distributions. Further, the 

leveraged life cycle strategy shows more ability to reduce risk than other strategies.  

 

The findings of this study have revealed several results. First, the leveraged life cycle strategy 

has the ability of risk reduction, which is consistent with the findings of Ayres and Nalebuff 

(2013), though the risk reduction ability is relatively insignificant. Second, the leveraged life 

cycle strategy demonstrates a comparative advantage over the balanced strategy. In fact, the 

balanced strategy shows inferiority to each strategy that has been examined, which may 

suggest that it is not an appropriate investment choice for DC plan investors. Third, the 

leveraged life cycle strategy demonstrates inferiority to conventional life cycle strategies in 

most cases. We attribute this result to the possibility that they may have similar risk-return 

characteristics, which is worth further investigation. In addition, the leveraged life cycle 

strategy demonstrates significant inferiority compared to the dynamic life cycle strategies. 

Previously, some may have argued that leveraged life cycle strategies can be considered as 
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superior investment strategies for DC plan investors as they show the ability of risk 

reduction. However, these risk reduction benefits may come at a substantial cost to the 

investors through giving up the significant upside potential of wealth (Basu et al., 2011; 

Hickman et al., 2001). Another interesting finding is that, as suggested by Basu et al. (2011), 

dynamic asset allocation strategies are able to produce much better retirement outcomes for 

investors. This may represent a superior alternative to the conventional deterministic life 

cycle strategy and is worthy of further investigation. 

 

In terms of practical implications, the biggest challenge for leveraged life cycle strategies is 

how to convince investors to stay with the disciplined strategy during market downturns, such 

as in a situation where DC plan investors had 200 per cent of their savings in stock during the 

2008-2009 crash. As the leveraged life cycle strategy demonstrates relative risk reduction 

ability, it would be useful to investigate whether leveraged life cycle strategies have the real 

ability of risk reduction by using more risk measures. This is an area for future research. 
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Chapter 7: Conclusion 

 

7.1 Introduction 

The increasing popularity of managed funds has provided investors with easy access to 

diversified and professionally managed investment. Through such funds, investors can easily 

gain exposure to a wide array of industry sectors and investment styles across multiple asset 

classes in a cost-effective way. As the managed funds industry continues to improve 

efficiency, reduce costs, and increase options, it is critical to identify factors that are of vital 

importance to investors if using these factors can improve their odds of picking winning 

funds and ultimately increasing their wealth. Therefore, this research investigates three key 

aspects related to the practice of fund management and analysis, namely fund returns, fund 

flows, and asset allocations. The remainder of this final chapter is organised as follows. 

Section 7.2 summarises the four empirical studies. Section 7.3 highlights the major 

contributions and implications of the research. Section 7.4 indicates some limitations of this 

these studies and outlines some suggestions for future consideration. 

 

7.2 Summary of Empirical Studies 

7.2.1 Study 1: Can Macroeconomic Variables Explain Managed Fund Returns? 

The Australian Case 

The research study reported in Chapter 3 of this thesis investigates the relationship between 

the managed fund returns for 24 different categories and 13 macroeconomic variables over 
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the next K-quarter period (K=1, 2, 3, 4), for the sample period from the third quarter of 1998 

to the first quarter of 2013. This research is motivated by the problem that most Australian 

investors make investment decisions based primarily on past performance, disregarding other 

factors. Therefore, this study investigates the factors that capture the state of the economy, 

both domestic and international, with the aim of establishing whether those economic factors 

already found to influence stock returns have a possible impact on Australian managed fund 

returns. 

 

The results achieved from using both principal component and regression analyses 

demonstrate that fund returns can be significantly explained by principal components that 

reflect both international and domestic variables, especially at the K=2 period. The results 

from the principal international components suggest that considerable fund returns can be 

explained by world inflation, US interest rates, world market returns, world industrial 

production, and commodity and oil prices. The results from the principal domestic 

components suggest that the domestic variables of money supply, GDP, CPI, and short-term 

interest rates are significant in explaining the returns. The explanatory power of the principal 

components is enhanced when all variables are considered together. This result suggests that, 

for an open economy, both domestic and international variables are significant in explaining 

fund returns. Further, the relationships between fund returns and macroeconomic variables 

are predominantly negative. The explanatory power of the five different fund types of 

macroeconomic variables shows relative weakness on the fixed interest funds and 

international shares funds, but strength on the multiple assets, property, and Australian share 

funds.  
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7.2.2 Study 2: Return Predictability in Australian Managed Funds 

The research study reported in Chapter 4 of this thesis investigates the return predictability of 

24 Australian managed funds categories during the period from the third quarter of 1998 to 

the first quarter of 2013 using economic variables. This research was motivated by the fact 

that no study was found to have investigated whether macroeconomic variables can be used 

to predict Australian managed fund returns. Thus, this is the first study that uses three sets of 

macroeconomic variables to investigate the return predictability of Australian managed 

funds. 

 

The results from the time-series regression tests suggest that, within the common variables, 

oil and coal prices appear to have predictive power for fund returns, especially coal prices, 

which predict 19 out of 24 fund returns in the K=2 quarter. Of the Australian macroeconomic 

variables, GDP, stock market prices, short-term interest rate, CPI, and industry production 

seem to have more predictive power than the other variables. However, GDP gives more 

interesting results than the other variables; its predictive power also tends to be more 

significant at longer horizons. For international variables, the treasury bill demonstrates 

significant predictive power that is concentrated at medium horizons. The US and Chinese 

variables show more significant results than those of the other two countries. Another 

interesting finding is that a negative relationship between coal price, GDP, treasury bill rate, 

and the fund return was discovered in most cases. Among the 24 fund categories, the returns 

of the capital guaranteed, cash, diversified fixed interest, and mortgage funds are more 

predictable than other variables when common and domestic variables are considered, but the 

returns of the Australian property, capital guaranteed, cash and mortgaged funds are more 

predictable than the others when international variables are considered.  
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7.2.3 Study 3: Fund flows, Stock Market Returns, and the Economy: The 

Australian Case 

The research study reported in Chapter 5 of this thesis investigates the relationship between 

fund flows from different investor groups, stock market returns, and the economy in 

Australian over the sample period from 1993:Q3 to 2015:Q4. This study is motivated by the 

fact that fund flows react not only to stock market returns but also to factors that capture the 

state of the economy. Therefore, this study investigates the relationship between the fund 

flows from different investor groups, the stock market returns and the economy in Australia. 

 

Using regression, bivariate vector autoregression and Granger causality analyses in this study 

revealed two main outcomes. First of all, fund flows are related to economic fundamentals, 

because contemporaneous relationships are observed for the fund flows from different 

investor groups with all proxies of the economy. Secondly, the findings show that the state of 

the economy, which is proxied by financial and macroeconomic variables, does not help to 

predict fund flows; however, fund flows help to predict the state of the economy. This result 

raises the possibility that fund flows may share similar characteristics to stock market returns, 

which are forward-looking in nature and are able to predict the state of the economy.  

Moreover, different investor groups proxied by different fund categories exhibit different 

investment patterns. These findings are more pronounced for equity and allocation funds 

because both have higher risk compared to fixed income and money market funds.  
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7.2.4 Study 4: Understanding the Leveraged Life Cycle Investment Strategy for 

Defined-Contribution Plan Investors 

The research study reported in Chapter 6 of this thesis investigates the relative performance 

of the leveraged life cycle strategy and other investment strategies that are currently offered 

by DC plan providers, as well as those suggested in the literature. In particular, this study 

seeks to find whether the leveraged life cycle strategy proposed by Ayres and Nalebuff 

(2013) is able to produce better retirement outcomes for DC plan investors than the balanced, 

conventional life cycle and the dynamic investment strategies. 

 

This study uses both historical and bootstrap simulations for the period 1900-2011, and 

shows that the leveraged life cycle strategy has an ability to reduce risk, though this risk 

reduction ability is relatively insignificant. Further, the leveraged life cycle strategy 

demonstrates a comparative advantage over the balanced strategy; however, it produces 

retirement outcomes that are inferior to the conventional life cycle strategies, and 

demonstrates significant inferiority when compared to the dynamic life cycle strategies. 

 

7.3 Summary of Major Contributions and Implications 

The findings of the research documented in this thesis make several major contributions to 

the current literature. The first empirical study contributes through its use of domestic and 

international macroeconomic variables to explain Australian managed fund returns. The 

relationship between fund returns and macroeconomic variables uncovered contributes as it 

challenges the past performance practice attributed to Australian investors. Further, the 

findings of this study have the potential to add value for the practitioner. Since managed fund 
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investors always have to reallocate investments among funds, they need to know which 

economic factors may affect their fund returns. The outcomes of this study should motivate 

investors to extend their practice beyond the use of past performance to encompass other 

potential factors. 

 

The second empirical study extends the previous literature beyond the general relationship 

between managed fund returns and macroeconomic variables by specifically shedding new 

light on their predictability in managed fund returns. Furthermore, these findings have 

significant implications for financial practitioners, as the outcome may refine investors’ 

ability to improve managed fund returns by monitoring the changes in economic conditions. 

 

The third study contributes to several strands of literature. Firstly, this is the first study to 

expand the stream of research investigating fund flows and stock market returns by providing 

Australian evidence. Secondly, by linking the results back to the broad literature of the 

feedback-trader hypothesis, this study sheds new light on the ongoing debate about the 

relationship between fund flows and stock market returns. Thirdly, this study provides a 

valuable extension to an understanding of the relationship between fund flows and stock 

market returns in Australia, which has significant implications for investors and practitioners. 

The mechanism between fund flows and the real economy may affect investors’ returns if 

they collectively rebalance their portfolios in response to the changes of these variables. 

Further, this mechanism may improve the efficiency of fund management through 

understanding and predicting investors’ allocation decisions. This study will also help fund 

managers reach optimal investment decisions by incorporating fund flows as a factor. 
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The fourth empirical study provides a valuable contribution to the body of pension finance 

literature by embarking on a robust analysis of the balanced strategy, the conventional life 

cycle strategies, the dynamic life cycle strategies and the leveraged life cycle strategies. The 

findings of this study have the potential to add value to investors’ perspectives. The 

investment strategy is critically important for institutional investor returns, as they need to 

determine the most appropriate investment decision. The outcomes of this study may enhance 

investors’ ability to improve fund returns by choosing different investment strategies.  

 

7.4 Limitations and Suggestions for Future Research 

Some limitations found in this thesis may direct future research. First, this thesis has used 

either quarterly or annual data to investigate factors that are of vital importance for managed 

fund investors. Research using higher frequency will shed light on the patterns that this thesis 

has found. Country characteristics also relate to fund performance. The managed fund 

industries differ from country to country in terms of size, age and sophistication: for example, 

the US fund industry is much larger, older and more developed than elsewhere in the world. 

Because there appear to be important differences in the determinants of fund performance 

from country to country, it is worth considering country characteristics such as economic 

development, financial development and the managed fund industry structure as potential 

determinants of performance by examining the patterns discovered in this research with a 

cross-country data sample. Importantly, most studies that have investigated managed funds 

have focused on developed markets. There is relatively less research using data from 

emerging markets; therefore, much needs to be done in this area, especially when data from 

more emerging countries become available. 
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Secondly, this research particularly emphasises the role of either macroeconomic variables or 

asset allocation strategies on managed funds. Several other fund characteristics, including 

fund size, age, fees, turnover, and management structure, are also important in explaining 

fund performance. Previous research demonstrates that fund characteristics are considered to 

be determinants of future fund performance (Ferreira et al., 2012): therefore, it is worth 

examining the impact of these fund characteristics on the performance of Australian managed 

funds.  

 

Thirdly, various robustness checks related to the alternative method were not conducted. This 

research has used data at different frequencies, so information may have been lost through the 

process of data transformation. Further research using alternative methods such as a mixed 

data sampling regression may help to resolve this issue. The interesting point about this type 

of regression is that it combines data with different frequencies. For instance, instead of 

aggregating the stock market returns series into a quarterly sampling frequency to match the 

macroeconomic variable data, one can run a mixed data sample regression combining 

monthly and quarterly data.  

 

Finally, this research has investigated some key aspects related to the practice of fund 

management, with analysis at the aggregate level but not at the individual level. Further 

research on the managed fund industry may revisit the discovered patterns at the individual 

fund level, which will help to improve the understanding of relationships documented in this 
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thesis. These issues, while interesting, are beyond the scope of the current study, but offer an 

interesting avenue for further research.   
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Appendix  

 

Appendix to Chapter 4: Description of Macroeconomic Variables 

Variable Description 

Common Variables  

Australian Dollar Exchange Rate Measured by Australian dollar value to US dollar value. 

Oil Price  Measured by West Texas Intermediate Spot Cushing Oil prices 

Gold Price  Measured by London Bullion Market prices 

Iron Price  Measured by World Iron Price Index 

Coal Price Measured by Australia Commodity Prices: Coal 

  

Australian Variables  

Stock Market Prices  Measured by Standard and Poor’s/Australian Stock Exchange 200 

Gross Domestic Product  Measured in millions of local currency. 

Short-term Interest Rate  Measured by treasury bills rate. 

Long-term Interest Rate  Measured by 10-year government bond yield. 

Money Supply  Measured by M3. 
Inflation  Measured by the consumer price index. 

Industrial Production  Measured by industrial production index. 

Unemployment Rate  Measured by local unemployment rate. 

  

International Variables  

US Stock Market Price  Measured by Standard and Poor’s 500 Composite. 

UK Stock Market Price Measured by FTSE 100. 

Japan Stock Market Price Measured by TOPIX. 

China Stock Market Price Measured by Shanghai Stock Exchange A Share. 

US GDP  Measured by billions of local currency. 

UK GDP Measured by millions of local currency. 

Japan GDP Measured by billions of local currency. 

China GDP Measured by hundreds of millions of local currency. 

US Treasury Bill  Measured by 3-month US treasury bill rate. 

UK Treasury Bill  Measured by 3-month treasury bill tender rate. 

Japan Treasury Bill  Measured by treasury bills rate. 

China Treasury Bill Measured by 3-month treasury bond trading rate. 

US Treasury Bond Measured by 20-year treasury yield. 

UK Treasury Bond  Measured by 3-month treasury bill rate. 

Japan Treasury Bond  Measured by 10-year bearing government bonds. 

China Treasury Bond  Measured by 10-year government benchmark bid yield. 

Note: The table presents the description of macroeconomic variables, which includes five common variables, 
eight Australian variables, and sixteen international variables. 
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