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Abstract  

An increasing proportion of Australian superannuation funds are being placed in socially responsible 

investments (SRI). However, there is no clarity yet in the literature as regards the risk and return 

characteristics of these investments.  In this paper, we examine the sensitivity of Australian SRI funds 

to movements in the Australian and US equity markets and SRI sectors under different states of the 

markets through the application of Markov regime switching analysis. We find that, just like their non-

SRI counterparts, Australian superannuation SRI funds are mostly driven by the US equity market and 

to a lesser extent by the Australian equity market and are also not successful in timing the market.  

Further, we find that the US, but not the Australian, SRI sector is a source of systematic risk for 

Australian superannuation SRI funds. 
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I.  Introduction 

Australia is the largest market in the Asian region and one of the world leaders in terms of socially 

responsible investments (SRI) policy initiatives. Strong interest among investors and financial 

professionals has been driving the growth of the SRI market in Australia. From 2000 to 2006, SRI 

managed portfolios grew from $325 million to $11.98 billion, representing an increase of 3,587%, 

according to a report prepared by Corporate Monitor (2006) for the Ethical Investment Association of 

Australia. Employer superannuation funds accounted for $8.6 billion out of this $11.98 billion. The 

report noted the increasing number of superannuation funds providing SRI options – in 2005, there 

were 117 funds offering 317 SRI options and by 2006, this increased to 122 funds with 350 SRI 

options. Given the huge amount of funds under their belt – $1.2 trillion (APRA, March 2007), 

Australian superannuation funds therefore represent a tremendous potential for socially responsible 

investing. A number of Australian superannuation funds are signatories to the UN Principles for 

Responsible Investments, which pledge to promote socially responsible investing in their activities. 

However, given the rather special purpose of these superannuation funds – i.e. to serve the 

retirement needs of an aging population; it is of utmost importance to ensure that involvement in SRI 

will not compromise their primary objective of earning the highest possible return and protecting the 

safety of their investments.  This requires a thorough understanding of the returns and risks of SRI. 

Unfortunately, at present, the existing literature does not provide clarity yet on this important issue.  

This study, therefore, seeks to address this knowledge gap. 

SRI funds differ from conventional mutual funds in several ways. First, SRI funds employ SRI screens 

that restrict their investment opportunity set. The exclusion of companies based on social, 

environmental, corporate governance or ethical screens may thus reduce the diversification 

possibilities and negatively influence the performance of the SRI funds in comparison to conventional 

funds. However, the use of investment screens can also be regarded as an active selection strategy of 

firms with characteristics that are believed to yield superior performance. They are used as filters to 

determine managerial competence, superior corporate governance and so on (Bollen, forthcoming).  

There are three dominant SRI screening practices employed today – negative, positive and the best of 

sector screens. Negative or exclusionary SRI screens typically seek to exclude companies based on a 

set of social and environmental criteria and are most prevalent in screening out so called ‘sin stocks’ 

such as alcohol, tobacco, weapons, gambling, uranium and pornography. This is the most common 

method of screening with an obvious strength of being relatively easy to implement and administer. 

Positive screenings seek to promote and select companies based on a demonstrated ability and 

commitment to social and environmental issues. This screening is significantly broader in the range of 

companies, industries and countries that can now be included in an investors SRI portfolio. It allows 

fund managers and investors an increased selection of securities across a range of industries and 

countries that otherwise would not have been available if negative screenings were employed. As 
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such, positive screens increase one’s investment opportunity set and thus one’s returns potential 

whilst allowing for greater levels of adequate diversification. Another type of inclusive screen, which 

is growing in popularity, is the best of sector approach. This approach does not preclude investment 

opportunities that would otherwise be excluded from those funds using traditional negative screens. 

This strategy is also a more inclusive SRI screen in that it favours those companies with the best social 

and environmental performance within each economic sector. Best of sector screening requires a very 

detailed country, industry and company analysis to determine which firms lead their respective 

industries with regard to social, environmental and economic performance criteria. This screening 

approach is believed to be more consistent with risk management strategy than a set of ethical 

beliefs. 

Over the past decade, national governments in Europe and elsewhere passed regulations regarding 

social and environmental investments and savings, which had a positive impact on the growth of the 

SRI industry. Australia introduced its new ethical disclosure requirements under the Financial Services 

Reform Act (FSRA) in March 2003. The ethical amendment obliges issuers of financial products 

(investment and superannuation) to disclose the extent to which labour standards, environmental, 

social or ethical considerations are taken into account in the selection, retention or realisation of an 

investment. Furthermore, the Australian Securities and Investments Commission (ASIC) now requires 

advisors providing personal financial advice to enquire whether environmental, social or ethical 

considerations are important to their clients. This makes Australia the first country to extend the 

ethical-related regulations to the financial advisory process. 

The academic literature on SRI is limited but the subject is receiving an increasing amount of attention 

from the media, regulators, fund managers, institutional investors and other stakeholders. The 

existing empirical literature, however, do not unanimously agree as regards the returns performance 

of SRI funds.  Although majority of studies report that SRI perform equally as conventional funds, a 

significant number show that SRI funds either overperform or underperform non-SRI funds.  For 

instance, Diltz (1995), Guerard (1997) and Sauer (1997) conclude that there are no statistically 

significant differences between the returns of ethically screened and unscreened portfolios in the US. 

Evidence on the performance of ethical mutual funds also confirms this finding. Using the single factor 

Jensen alpha models, Gregory et al. (1997) find no significant difference between the financial 

performance of ethical and non-ethical unit trusts in the US and UK, respectively. In a more recent 

paper, Bauer et al. (2005) extended previous research in this field by applying a conditional multi-

factor model. Using an international database containing 103 US, UK and German ethical mutual 

funds, they also found no significant difference in the risk-adjusted returns between ethical and 

conventional funds. Further, Kreander et al. (2005) also did not find any significant difference 

between the returns of ethical and non-ethical funds in their study of 60 funds from the UK, Germany, 

Sweden and Netherlands. 
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Evidence from the mutual fund literature is predominantly focused on the US and UK retail markets. 

Hamilton et al. (1993) and Statman (2000) compared the returns of ethical and regular US funds to 

each other, and to both the S&P 500 and the Domini Social Index (DSI). Their Jensen’s alpha estimates 

suggested that the risk-adjusted returns of ethical mutual funds are not different from those of 

conventional funds. Goldreyer et al. (1999) used an extended sample of ethical funds including equity, 

bond and balanced funds. Using Jensen’s alpha, Sharpe and Treynor ratios, they found that social 

screening does not affect the investment performance of ethical mutual funds in any systematic way.  

There is also some support for the same conclusion from outside the US and UK. For example, Bauer 

et al. (2006) investigated 25 ethical funds using the Carhart four-factor return model on Australian 

data and finds no evidence of significant difference in the risk-adjusted returns between ethical and 

non-ethical funds.   Inspite of these, contrary findings, however, are provided by a recent more 

comprehensive study.  Based on 463 SRI mutual funds in the US, UK, Continental Europe and Asia 

Pacific and using multi-factor asset pricing models, Renneboog, et al (2007) report that although SRI 

funds in the US do not perform differently from their non-SRI counterparts, those in Europe and Asia 

do underperform strongly.   

In the present study, we extend the literature on SRI by focusing our analysis on the risk dimension – 

in particular, systematic risk, of SRI.  Surprisingly, this important aspect of SRI behaviour has not been 

given attention by existing studies.  In this regards, we analyse the sensitivity, in terms of extent, 

speed and duration of response, of Australian superannuation SRI funds to the movements of the 

equity market as a whole and to the SRI sector of the equity market taking into account different 

market regimes.   We undertake our analysis in the context of the Australian and US markets as 

Australian superannuation SRI funds mainly invest in these two markets. 

In particular, we address the following three interrelated issues in relation to Australian 

superannuation SRI funds: 

1. How sensitive are these funds to the movements in the Australian and US equity markets? 

Existing studies show that conventional superannuation funds are driven mainly by the US market 

and only to a limited extent by the Australian market (see Roca and Wong, 2008).  SRI funds are 

supposed to be less sensitive to the market as their investors consider also non-market factors, 

i.e. utility arising from social causes.  For instance, even if the market is down, they may less likely 

to discontinue their holdings of market sensitive assets since there are less available non-market 

sensitive assets that fulfill their non-financial objectives. Would SRI funds therefore be less driven 

by the US and Australian markets?  This is an important issue if we are to understand better the 

systematic risk of these funds and therefore the attractiveness of SRI funds as vehicles for 

diversification. 

2.  How sensitive are these funds to movements of the SRI sector? 
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This issue is important as this can provide further understanding not only of the systematic risks 

of SRI funds but, more interestingly, whether there is an SRI factor in returns.  At present, as 

previously mentioned, there is no complete agreement yet as to the effect of SRI on returns 

performance.  Most studies claim that SRI does not make a difference in return performance but 

other studies argue that it does.  If SRI funds returns are found to be significantly affected by the 

SRI sector, then this can be taken as evidence pointing to the existence of an SRI factor. 

3.  Finally, do SRI funds exhibit any market timing ability? 

Existing studies have found that conventional superannuation funds do not have any market 

timing ability (Drew and Stanford, 1999 and Roca and Wong, 2008).  Would this be the case with 

regards to SRI funds?   

In our analysis, we allow for the impact of market cycles as it is quite well established in the literature 

that financial markets are characterised by cycles or regimes such as down, normal and up states and 

that the relationship between risks and returns can differ under these different market conditions 

(Fabozzi and Francis, 1979; Chen, 1982; Bhardwaj and Brooks, 1993; Wiggins, 1993; Schaller and van 

Norden, 1997; Granger and Silvapulle, 2002; Tu, 2004). We therefore determine the systematic risk or 

sensitivity of Australian superannuation SRI funds to the equity market and SRI sector movements 

under different states of the market. Doing so provides us with more information as regards the effect 

of market movements on the SRI funds’ returns. Furthermore, since we are able to figure out the 

sensitivity of the funds in each state of the market, then this can provide an indication of the market 

timing ability of these funds. It is desirable that funds are most sensitive to the market when the 

market is up and least sensitive when the market is down. Thus, if SRI funds are found to be most 

highly affected by the market during the down market regime or least affected during the up market 

regime, then this can be interpreted as a sign of a lack of market timing ability. 

We conduct our investigation of the market sensitivity of SRI superannuation funds based on the 

Markov regime switching analysis (see Hamilton, 1989 and Krolzig, 1997). One of the major 

advantages of this approach is that it does not require prior specifications or dating of funds returns’ 

regimes. Instead, regimes and their corresponding probabilities of occurrence are endogenously 

determined rather than pre-determined. Thus, the use of the Markov switching model allows a more 

robust and informative analysis on the sensitivity of Australian superannuation SRI funds to market 

movements.  

We find that Australian superannuation SRI funds are mostly influenced by the US equity market and 

only to a small degree by the Australian equity market.  Thus, this is the same behaviour as that of 

non-SRI funds reported in previous studies (Roca and Wong, 2008).  Our study also found that 

Australian superannuation SRI funds do not have full success in timing the US market.  On the other 

hand, they seem to have more success with the Australian equity market as they are exposed to this 

market.  In our study, we also find that Australian superannuation SRI funds are significantly 
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influenced by the US, but not by the Australian, SRI sector.  Hence, the US is, but the Australian SRI 

sector is not, a source of systematic risk for the Australian superannuation SRI funds.  The SRI sector - 

although it is only that of the US, affects Australian superannuation SRI funds.  This could be taken as 

evidence that there is an SRI factor that impacts on returns. 

The remaining parts of this paper are organised as follows. Section two discusses the methodology 

and data used in the study. Section three presents the empirical results of the study followed by the 

conclusion and suggestions for further research in section four. 

II.  Methodology and data description 

a.  Methodology 

In general, in investigating the three interrelated issues stated earlier, we use a multi-index model in 

which Australian superannuation SRI funds returns are a function of the Australian and US equity 

markets, respectively. In its simplest form, this could be represented as follows: 

eFβFβαR USUSAusAusSRI +++=  (1) 

where   

RSRI is the returns of SRI funds’;  

α is the intercept term; 

βAUS and βUS represent the sensitivity of SRI funds’ returns to the movement of the Australian and US 

equity markets, respectively. 

FAus and FUS are the returns on Australian and US markets, respectively;  

e is the error term. 

We allow each beta to vary or switch across different regimes. Each beta therefore will have a value 

for each regime. We do this through the use of the Markov regime-switching model based on the 

work of Krolzig (1997), which provides procedures to estimate these switching values of betas. The 

different regimes are endogenously identified by the model. The probability of occurrence (called 

regime probability) as well the duration of each regime is also determined. In addition, the probability 

of switching to another regime when one is in a certain regime is identified. This so called “transition 

probability” therefore provides another indication of the volatility of a certain regime.  

We also decompose each beta to trace the co-movement of fund returns with each of the four 

markets. We do this by performing an impulse response analysis (see Ehrmann et al, 2001, pp. 10-11). 

All analyses are performed within the context of a Vector Autoregression (VAR), which involves 
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multivariate and simultaneous system of equations (see Sims, 1980). In this study, we therefore 

consider VAR models with changes in regime (Markov switching-VAR). In the most general 

specification of an MS-VAR model, all parameters of the VAR are conditioned on the state st of the 

Markov chain. Denoting the number of regimes by m and the number of lags by p and the observed 

time series vector yt , the general form of the MS-VAR model for the purpose of this study can be 

represented as follows: 
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where 

y = [y1, y2, y3]′ ; 

y1 is the returns on SRI funds’;  

y2 is the returns on the Australian market;  

y3 is the returns on the US market;  

v represent the regime-dependent intercept term;  

B is the parameters shift functions;  

st is assumed to follow the discrete time and discrete state stochastic process of a hidden Markov 

chain;  

ut is the vector of fundamental disturbances, is assumed to be uncorrelated at all leads and lags: ut ~ 

NID (0,IK); K is the dimension of the coefficient matrix A (i.e. it describes the number of endogenous 

variable). 

In order to determine the sensitivity of the Australian superannuation SRI funds to the Australian and 

US equity markets, i.e. the first issue, we use the DJTM indexes as proxy for the market. We call this 

the “DJTM model”. On the other hand, in order to determine the sensitivity of the Australian 

superannuation SRI funds to the Australian and US SRI sectors, i.e. the second issue, we utilise the 

DJSI as proxy for the US and Australian markets. We label this as the “DJSI model”. Thus, these two 

models allow us to identify the extent by which the Australian and US equity markets and SRI sectors, 

respectively, are a source of systematic risk for Australian superannuation SRI funds. 

For the purpose of finding the appropriate MS model to use, we conduct a number of diagnostic tests. 

We test the data for unit roots (using the Augmented Dickey Fuller and Phillips-Perron tests) and 

hetersoskedasticity (based on the White Test). We also test for the optimal number of regimes and 
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number of lags for the model based on the Schwarz Information Criterion. After we have determined 

the specific form of the MS model, we then estimate the model based on the procedures developed 

by Krolzig (1997) and derive the following based on the Markov switching model: (a) regime 

probabilities; (b) transition probabilities; and (c) parameters or coefficients. Subsequently, we conduct 

an impulse response analysis using the Choleski decomposition method. 

b.  Data description 

This study covers the period February 1996 to December 2005. We chose this period for reasons of 

data availability and the richness of financial events such as, the Asian crisis and the surge in US bond 

prices in 1997, Russian crisis in 1998, Dotcom boom in 1999 followed by its collapse in 2000, 

September 11 attacks in 2001, Enron bankruptcy in late 2002, and the WorldCom and Adelphia 

bankruptcy in 2003. This study utilises weekly data in order to avoid noise, non-synchronous trading 

and the day of the week effects associated with daily data. There are 570 weeks during the study 

period. Data is collected every Thursday of the week. In the case when Thursday data is not available, 

Friday data is used.  

The Australian SRI funds data used in this study are obtained from Morningstar Research Pty Ltd 

(Morningstar), an independent measurement service and research house, which monitors the 

managed funds industry in Australia. All funds included in this analysis are represented in the 

database during the whole period of study, thereby, avoiding the survivorship bias problem created 

when funds, which do not survive for the full sample period, are absent from the database. As pointed 

out by Brown et al. (1992), leaving out dead funds leads to an overestimation of average 

performance. To limit possible survivorship bias, we add back funds that were closed at any point 

during the sample period. Dead funds were included in the sample until they disappeared, after which 

the portfolios are re-weighted accordingly. Dead funds and funds that do not have sufficient data for 

two or more missing weeks are removed from the analysis.1 After the process of filtering, 90 funds, 

out of the 130 funds, are left and these funds are then used in this study.2

                                                                 
1 These include funds that are no longer traded, have only monthly data and with missing data for more than two weeks in the 

Morningstar database. 

 As shown in Table 1, 

overall, the bulk of the portfolio of the 90 Australian superannuation SRI funds is in Australian equities 

(around 59%) and international equities (around 20%). The funds’ investment in international equities 

is mainly in US stocks. 

2 The sample size of 90 funds is still above the recommended sample size of 88 funds based on a 90% confidence interval. 
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Table 1. Portfolio Composition of SRI funds 

Asset Classes Percentage 

 Australian Equities 59.18% 

 International Equities 19.71% 

 Australian Fixed Interest 9.97% 

 Australian Cash 5.31% 

 Australia Property 2.22% 

 International Fixed Interest 0.36% 

 International Property 0.21% 

  

This paper utilises the Dow Jones Sustainability Index (DJSI) and Dow Jones Total Market (DJTM) data 

for the Australian and the US markets. The DJSI is one of the world’s first socially responsible indexes 

and remains the first index seeking to track the performances of leading sustainability firms on a 

global basis. The DJSI is gaining momentum in the wider marketplace with many organisations actively 

seeking to invest according to sustainability criterion, with funds under management now exceeding 

€3.6 billion in 2006. There are now over 56 licenses issued to financial institutions in 14 countries 

across a range of active and passive funds, equity baskets, warrants and sustainability based 

investments. The DJSI provides a baseline product and an investment universe that identifies 

significant value in the concept of sustainability investing (DJSI, 2005). 

The DJTM index covers 95 percent of the underlying market and incorporates a new global industry 

classification structure. It is based on float adjusted market capitalisation and firms included in the 

index are weighted according to their size and industry in the market. It comprises of 10 economic 

sectors indexes and, historically, has held approximately 1,600 securities over 35 countries worldwide. 

The index can be used to serve as the basis for financial products, to benchmark the performance of 

investments and to act as a wealth measure that tracks the total value of a given market. 

The DJSI derives its investment universe from the DJTM World with both indexes employing the same 

methodology for calculating, reviewing and publishing their indexes. The full integration of the two 

indexes enables a direct comparison of each index’s characteristics, whilst allowing for a direct 

comparison of their relative risks and performance. The DJSI employs the best of sector approach in 

screening the companies. Its primary source of information comes from a company questionnaire 

with over 70 multiple-choice questions focusing on the economic, environmental and social 

dimensions with equal weighting in each of those dimensions. A senior member of the management 

from each DJSI rated company is then required to sign off on each questionnaire as a means of 

ensuring its accountability and accuracy. The remainder of the ratings information is subsequently 

sourced from either the specific request from company documentation or by direct dialogue between 

the analyst and company and finally through media and internet research. A major strength of DJSI is 
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that it is one of the only SRI indexes that is fully and regularly audited and verified by independent 

auditors (Beloe et al, 2004) 

The DJTM index consists of 1,606 companies in the US and 270 companies in Australia, out of which 

58 US companies and 18 Australian companies are included in the DJSI index. Figure 1 shows the 

trend of the indexes used in this study. It can be clearly observed from the graph that the DJTM US 

market has more fluctuations or more volatility as compared to the DJTM Australian market. The 

fluctuations of the DJTM US market could be due to the financial distress events mentioned 

previously. The DJTM US market grew rapidly from 1997-2000 but fell in 2000-2003, and then grew 

again starting from 2003. On the other hand, the DJSI US and DJSI Australian markets grew steadily 

over the period studied although the DJSI US experienced significant volatility during its growth.  

Figure 1. Movements of the DJSI and DJTM of Australian and US markets during 1996-2005 

 

 The weekly returns from SRI funds are calculated based on the exit price of the fund (which is net of 

management fees, excluding entry and exit loads) using the discrete returns formula of Rt = 

ln(pricet/pricet-1) × 100.3

 

 Then, the funds’ returns are combined or pooled by taking the weighted 

average of all the funds’ returns. The weight of each fund is based on its net asset value. For 

consistency, the returns for the Australian and the US markets are also calculated based on the same 

discrete returns formula. The DJSI and DJTM datasets are obtained from DataStream. 

                                                                 
3 The continuous return formula is used as it is well-known to provide more accurate measure of return compared to the 

discrete formula (Brailsford et al, 2004, pp. 9). Other studies evaluating funds performance have used the same way of 

measuring returns (see, Sawicki and Ong, 2000; Benson and Faff, 2003; and Bohl et al, 2005) 

- 

50

 

1,00

 

1,50

 

2,00

 

2,50

 

199

 

199

 

199

 

199

 

200

 

200

 

200

 

200

 

200

 

200

 

DJTM Australia 

DJSI US 

DJTM US  

DJSI 
Australia 



 

 11 

III.  Empirical results 

a.  Diagnostic Test Results 

To test for unit roots in each of the returns time series, the study performed the Augmented Dickey-

Fuller (ADF) and Philips-Perron (PP) tests, as discussed previously. The null hypothesis of non-

stationarity (unit root) and alternative hypothesis of stationarity (no unit root) are tested for each 

data series, in original form. The calculated t-statistics are presented in Table 2. The ADF and PP tests 

reject the null hypothesis of a unit root at 5% level of significance. Both unit root tests suggest the 

funds’ returns as well as those of the Australian and the US equity markets and SRI sectors are 

stationary. Consequently, the returns time series are used in the subsequent analysis without further 

differencing or testing for cointegration.  

Table 2. Unit Root Tests Results 

 Augmented Dickey-Fuller Philips-Perron 

 Funds’ Returns -19.7872 -19.7973 

 DJSI Australian  -20.1631 -20.1631 

 DJSI US  -20.9632 -20.8952 

 DJTM Australian  -22.1493 -22.1418 

 DJTM US  -21.0049 -20.9608 

Notes:  

Unit root tests based on model with constant and trend 

Critical value at 5% level of significance: -3.45 

The next step in deciding the appropriate Markov switching model to use is to test for the existence of 

heteroskedasticity within the dataset, which is performed using the White’s (1980) test. The null 

hypothesis of no heteroskedasticity against heteroskedasticity of some unknown general form is 

tested. The results show a Chi-square 498.6686 corresponding to 300 degrees of freedom with a p-

value of 0.0000. Thus, the null hypothesis is rejected which suggests that the data contain 

heteroskedasticity. Given these results, we apply the Markov switching MSIAH(m)-VAR(p) model. 

The Schwarz Information Criterion (SIC) is used to determine the optimal number of regimes and lags 

to be used in the MS model. The SIC values for 2 to 4 regimes and 1 to 4 lags are shown in Table 3. 

The results show that the lowest SIC value corresponds to the Markov regime-switching model with 2 

regimes and 1 lag for both the DJSI and DJTM models. Hence, this study adopts the Markov switching 

MSIAH(2)-VAR(1) model. Several other studies have used a Markov switching 2-regime model in 

capturing market cycles and forecasting future market condition and found to have performed well 

(see, for instance, Schaller and van Norden, 1997; Tu, 2004; Humala, 2005).  
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Table 3. Schwarz Information Criterion Values for Markov Switching Models 

 2 regimes 3 regimes 4 regimes 

DJSI Model    

  Lag 1  -17.3653* -17.3066 -16.9748 

  Lag 2 -17.1826 -17.0536 -16.7802 

DJTM Model    

  Lag 1  -18.0017* -17.8692 -17.6750 

  Lag 2 -17.8127 -17.6063 -17.3775 

Notes:  

* Lowest AIC value. 

b.  Regime and Transition Probabilities 

 
Table 4 presents the corresponding probabilities and characteristics for each of the two regimes in the 

DJSI and DJTM models. As can be seen in this table, the funds stayed most of the time and longest in 

regime 1. The funds were in regime 1 for about 70% of the time and a period of about 41 weeks in the 

DJSI model and about 77% of the time and about 16 weeks in the DJTM model. Note, however, that 

regime 1 in the DJTM model is a regime characterised by higher returns (0.2210 for regime 1 vs. -

0.1753 for regime 2) but it is a lower return regime in the DJSI model (0.1347 for regime 1 against 

0.1541 for regime 2). This means that the SRI funds’ relationship with the equity market (DJTM 

model) mostly occurred in a state of higher returns while its relationship with the SRI sector (DJSI 

model) mostly happened in a regime of lower returns. Note also that there is a larger variation in the 

returns between regimes in the DJTM model as compared to the DJSI model.  

Table 4. Probabilities and Characteristics of Each Regime 

 

 
Probability 

Average Duration 
Number of 
Observations 

Average 
Returns 

Average Volatility* 

DJSI Model      

   Regime 1 70.19% 41.2 weeks 360.5  0.1347 0.0309 

   Regime 2  29.81% 17.5 weeks 156.5  0.1541 0.0153 

DJTM Model      

   Regime 1 76.79% 16.1 weeks 396.8  0.2210 0.0266 

   Regime 2  23.21%   4.9 weeks 120.2 –0.1753 0.0245 

Notes:  

* Average volatility is the average variance of funds’ returns 

The switches between regimes are further explored in Table 5. The two numbers in a particular row 

show the probability of a regime shifting into regime 1 and 2, respectively. For example, in row 1, the 

first number 97.57%, indicates the probability of regime 1 shifting into regime 1, which means regime 



 

 13 

1 staying in itself, while the second number, 2.43%, shows the probability of regime 1 switching to 

regime 2. For both the DJSI and DJTM models, it can be seen in Table 5 that there is a very high 

probability of each regime staying in itself and thus only a small probability of switching to another 

regime. For the DJSI model, there is a 97.57% probability of regime 1 remaining in itself (and thus, 

only a 2.43% probability of switching to regime 2), and 94.28% probability of regime 2 staying in itself 

(and therefore, only 5.72% probability of shifting to regime 1). For the DJTM model, the probability of 

staying in regime 1 is 93.78% (and therefore a 6.22% probability of switching to regime 2) and 79.42% 

in regime 2 (and hence, a 20.58% probability of shifting to regime 1). Thus, the regimes are fairly 

stable although they are to a lesser extent with respect the DJTM model. This means that the 

relationship of the SRI funds with the SRI sector is characterised by more regime stability as compared 

to the funds relationship with the equity market. 

Table 5. Probabilities of Switching between Regimes 

                                 To: 
 From: 

Regime 1 Regime 2 

DJSI Model   

  Regime 1 97.57%  2.43% 

  Regime 2  5.72% 94.28% 

DJTM Model   

  Regime 1 93.78%  6.22% 

  Regime 2 20.58% 79.42% 

 

A graphical representation of the regime probabilities is presented in Figure 2. By simple inspection of 

the graph for the DJSI model, we can clearly see that most of the time, the regimes are stable as there 

are relatively few spikes. The switches between regimes occurred during the periods 1996-1998 and 

2000-2001. Additionally, it is obvious from this diagram that the largest probability corresponds to 

regime 1, which is characterised by longer duration (41 weeks) as presented in Table 4.  
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Figure 2. Markov switching regime probabilities for DJSI Model 

 

  

 

As for the DJTM model, Figure 3 shows that there are more spikes or switches between regimes as 

compared to the DJSI model shown in Figure 2. These spikes or switches are also of a relatively 

shorter duration. Recall from our previous discussion based on Table 4 that the average durations for 

regimes 1 and 2 in the DJTM model are only 16.1 weeks and 4.9 weeks, respectively (as against 41.2 

weeks and 17.5 weeks, respectively, for the DJSI model). Thus, Figure 3 demonstrates that the 

regimes in the DJTM model are less stable compared to those in the DJSI model. The spikes in regime 

2 (the lower returns regime) in the DJTM model corresponds to the periods where financial distress 

events occurred, such as the Asian crisis in 1997, Russian crisis in late 1998, Dotcom collapse in 2000, 

September 11 attacks in 2001, Enron bankruptcy in late 2002 and bankruptcies of WorldCom and 

Delphia in 2003, and also the London bombings in late 2005. The events captured mostly occurred in 

the US, implying that the US market could have had a major impact on Australian SRI funds’ returns. 

These events could therefore explain the negative returns presented in Table 4. 
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Figure 3. Markov switching regime probabilities for DJTM Model 

 

  

Other studies that have employed the Markov switching model have shown that this model is able to 

capture the periods containing market crashes. For instance, Tu (2004) analysed the investment 

decisions of 25 portfolios under up and down regimes during 1963-2002 and their model is able to 

capture events such as the oil price shocks in 1970s, the recession in the early 1980s, the October 

1987 stock market crash, the 1997 Asian crisis and the recession in 2000. Humala (2005) applied the 

Markov switching model, which also identified the period of financial distress correctly. 

c.  Regime Coefficients 

The estimated parameters of the Markov switching model are presented in Table 6, which provide 

information on the sensitivity, in each regime, of the SRI funds’ returns to the movement in the 

Australian and US, equity markets (DJTM model) and SRI sectors (DJSI model), respectively. As can be 

seen in Table 6, in the DJTM model, the US market has a statistically significant coefficient in all 

regimes. This means that the US equity market significantly affects Australian superannuation SRI 

funds’ returns in all market conditions. On the other hand, the coefficient for the Australian equity 

market is only significant in one regime. These results imply that Australian SRI funds are mostly 

driven by the US equity market and only to a smaller extent by the Australian stock market.  These 

results are similar to those of Roca and Wong (2008) with regards to Australian superannuation non-

SRI funds.  In terms of the DJSI model, again, the coefficients for the US market are significant in both 

regimes; however, the coefficients for the Australian market are not. This indicates that the US, but 

not the Australian, SRI sector, influences Australia superannuation SRI funds.   
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Table 6. Estimated Coefficients for Markov Switching Model: Funds’ Returns vs. Australian 
and US Markets 

Independent variables Regime 1   Regime 2 

  DJSI Model   

Australia 0.0713   0.0367 

      US   0.1759 *      0.2510 * 

  DJTM Model   

 Australia   0.2588 * –0.2192 

 US   0.1522 *      0.3360 * 

Notes:  

The model is based on one lag. 

* 5% significance level 

Our results pointing to the US equity market as the dominant market affecting SRI funds’ returns is 

consistent with the findings in the literature that the US stock market drives equity markets 

worldwide including Australia. For example, Roca (1999) found that the Australian equity market is 

linked with the US market in the short run. Ragunathan et al (2000) also confirmed this when they 

found that the US market has a large impact on the Australian market. Sheng and Tu (2000) supported 

this claim by stating that US market has a strong relationship (both in short and long-term) with most 

of the Asian markets. Eun and Shin (1989) found that the US market is rapidly transmitting shocks to 

other markets in a clearly recognisable manner, whereas no single foreign market can significantly 

explain the US market movements. They also found dynamic response patterns to be generally 

consistent with the notion of informationally efficient international stock market.  

A closer look at Table 6 further reveals that the funds are sensitive to the US market in both regimes, 

even when the US equity market and the SRI sector are in a state of low returns – i.e. regime 2 in the 

DTJM model and regime 1 in the DJSI model, respectively.  In fact, the funds were even more sensitive 

to the market during regimes of low returns in the US equity market.  In line with our expectation, 

these results therefore could be interpreted as a lack of success in timing the US market.  The funds, 

however, are exposed to the Australian equity market only during the state of high returns, i.e., 

regime 1 in the DJTM model. These results might indicate that if the funds were timing the market, 

then they had more success with the Australian equity market. These findings are similar to those of 

Drew and Stanford (1999) and Roca and Wong (2008) with respect to Australian superannuation non-

SRI funds. These results are also consistent with those of Treynor and Mazuy (1966) and Fabozzi and 

Francis (1979) who found that fund managers did not reduce (increase) the funds’ beta in down (up) 

market conditions to earn higher returns. 
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d.  Impulse Response Analysis 

Further investigation of the speed and duration of the superannuation funds’ returns response to 

Australian and US markets movements is performed by decomposing the coefficients in each regime 

(shown in Table 6) through the use of impulse response analysis based on the Markov switching 

model. The impulse response analysis shows the expected change in the SRI funds’ returns after a one 

standard deviation shock to the Australian and US markets under each regime on a weekly basis.  

Figure 4 presents the impulse response of the funds’ returns to the US equity market in regimes 1 and 

2, and to the Australian equity market in regime 1.  It can be seen that the funds respond to a shock in 

the US and Australian equity markets immediately, in a positive manner, and then in a negative 

manner.  They complete their response within a period of two weeks.  Given that our study is based 

on weekly data, this response can be considered as efficient in line with Beechey et al (2000), Bracker 

et al (1999) and Roca (1999).  Figure 4 further shows that the funds respond to the US equity market 

shock in a larger manner during regime 2 which means that the funds are more sensitive to the 

market during the down market regime and less sensitive during the up market state - a situation that 

is not desirable and therefore indicative of lack of market timing success.  This confirms further the 

results presented in Table 6. 

Figure 4. Impulse Response of SRI Funds Returns to a Shock in the DJTM Australia and US 
markets 

 

 

The impulse response of the funds to the US SRI sector, presented in Figure 5, show that the funds 

also respond quickly and briefly to the movement in the US SRI sector.  They also respond 

immediately, in a positive manner, followed by a negative response and complete their response in 

two-week’s time during regime 2 and in an even shorter time – one week, during regime 1. The funds 

are therefore also efficient in responding to the US SRI sector movements – in fact, more efficient 

during regime 1.  It can be noticed that the funds’ immediate response during regime 1 is larger than 
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that in regime 2 which means they are more sensitive to the market when the market is in a state of 

low returns than when the market is in a regime of high returns.  Again, this can interpreted as further 

evidence of a lack of market timing ability, if the funds were timing the market.   

Figure 5. Impulse Response of Funds Returns to a Shock in the DJSI US market 

 

 

In summary, the Australian superannuation SRI funds, again, just like their non-SRI counterparts as 

reported by Roca and Wong (2008) also respond to the US and Australian equity markets and SRI 

sector speedily (immediately) and briefly (within two weeks) and are therefore deemed efficient.  

They respond more strongly to the US market during periods of low returns and are less sensitive to 

the market during regimes of high returns and thus, this may be interpreted as further evidence of a 

lack of market timing success. 

IV.  Conclusion 

This paper investigates the sensitivity of Australian SRI funds to the Australian and US equity markets 

and SRI sectors. In particular, it examines the extent, speed and duration of response of the Australian 

SRI funds’ returns to movements in the US and Australian equity markets, based on the DJTM indexes, 

and the SRI sectors using the DJSI. The investigation is carried out through the application of the 

Markov regime-switching model in which an impulse response analysis was also conducted. The study 

utilises weekly returns of 90 SRI funds, from the Morningstar database, and the Australian and US 

markets based on the DJSI and DJTM indices during the period February 1996 to December 2005.  

The overall results show that Australian superannuation SRI funds are mostly affected by movements 

in the US equity market and SRI sector and to a lesser extent, by the Australian equity market. These 

funds are not at all affected by the Australian SRI sector.  With regards to the US market, the funds 

are also exposed, i.e., sensitive to the market, even when the market is down.  Thus, this might 

indicate a lack of success on the part of these funds if they were indeed timing the US market.  On the 
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other hand, the funds are only exposed to the Australian equity market during periods of higher 

returns.  If the funds were timing the Australian equity market, these results are an indication that 

they have more success with the Australian equity market.  The impulse responses results also reveal 

that SRI funds immediately and quickly (within two weeks) respond to movements in markets. Given 

that the study is based on weekly data, this response may be considered as efficient.  

These findings are the same as those of Roca and Wong (2008) in relation to the non-SRI Australian 

superannuation funds. Hence, the results of our analysis with respect to the systematic risk dimension 

of funds’ performance provide further support to the existing evidence that SRI funds do not perform 

differently from non-SRI funds. 

Given the results of this study in relation to the exposure of SRI funds to the different regimes of the 

market, further studies could extend the Markov switching model by including ARCH effects (Schaller 

and van Norden, 1997; Li and Lin, 2004) and also to allow for time-varying transition probabilities 

(Diebold et al, 1992), where transition probabilities are allowed to vary with such information 

variables as the strength of the economy, deviations of fundamentals from actual values, and other 

leading indicators of change. Variables such as interest rate, inflation rate, economic growth rate and 

business cycles could be examined as to how they might affect the sensitivity of superannuation 

funds. Future studies could also explore the utility cost of SRI to the investors and its impact on the 

stock price issued by the firm (see Beltratti, 2003). 
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