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Abstract 

This paper investigates the financial performance difference between seven U.S. socially responsible 

investment (SRI) indices and their corresponding benchmark indices during different stock market 

regimes. We employed the Markov Switching Model to precisely divide the study period into three 

regimes. After that, we compared the risk, return, and risk adjusted return of the SRI indices during 

each identified regime with their corresponding benchmark indices. We find that SRI has higher returns 

than non-SRI across three different regimes, but there is no difference between the SRI and the non-SRI 

in terms of risk-adjusted returns. Our results imply that there is no financial sacrifice by SRI investors 

even when market conditions change. We contribute to the literature by taking into consideration for 

the first time the effect of the stock market regimes on the financial performance comparison between 

SRI and non-SRI. 

Keywords:  socially responsible investment; financial performance; Market regimes; Markov Switching 

model 
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1. Introduction 

SRI is a kind of investment process that integrates social, environmental and/or ethical considerations 

into the investment “decision-making” process. The development of the SRI is associated with the 

growing awareness among investors, companies, and governments in regard to the impact that social 

and environmental risks may have on long-term issues ranging from sustainable development to long-

term corporate performance (Eurosif, 2008). In the last decade, the SRI has grown rapidly globally. For 

example by the end of 2007, SRI represented 11 percent (US$2.71 Trillion) of the total assets (US$25.1 

Trillion) in the United States (U.S.). Also, in the European countries, the SRI was about €2.665 Trillion by 

that time. The strong SRI growth over the past decade is also found in Australia, Canada, New Zealand 

and some Asian countries.  

This phenomenon of the fast development of the SRI has attracted great attention from scholars, 

governments, and investors. Numerous studies have been conducted on the financial performance of 

the SRI. However, the findings from the prior studies are rather inconclusive and contradicting to each 

other. For example, some studies found that there is no difference between the SRI and the non-SRI 

(see Sauer, 1997; Izquizerdo et al., 2008; Mittal et al., 2008; Becchetti and Ciciretti, 2009; Cortez et al., 

2009), while some others found that the SRI significantly outperformed the non-SRI (see Guerard, 1997; 

Derwall et al., 2005). Also a large body of studies concluded that the SRI has considerably 

underperformed the non-SRI (see Luther and Matatko, 1994; Bauer et al., 2005; Luo and Bhattacharya, 

2006; Jones et al., 2008).  

This difference among previous studies on the SRI financial performance in the literature raises an 

interesting and challenging question of what factors could cause these findings variation? One of the 

relevant factors is the time length of study period, which has been identified by Shank et al. (2005). 

These authors have studied the financial performance of 12 socially responsible mutual funds for the 

periods over three, five, and ten years respectively. They found that a firm’s socially responsible actions 

have led to a superior financial performance during the ten years period, but SRI has no significant 

effect on the performance over either the three or five years intervals. The five years period (1998-

2003) covered a lengthy bear stock market, while the ten years period (1993-2003) included longer 

episodes of bull markets rather than bear markets. The different findings over the different lengths of 

study periods of Shank et al. (2005) have pointed to another important relevant factor, which is the 

stock market regimes’ effect.  

Based on the Stakeholder Theory, the SRI investors are likely to be more loyal to their investment as 

compared to the non-SRI investors, because of their specific social expectations. Therefore, the SRI may 

perform differently during different market conditions as compared to the non-SRI. For example, when 
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the market deteriorates, the SRI investors are expected to keep their investment, unlike the non-SRI 

investors who tend to withdraw. This notion suggests that SRI financial performance against the non-SRI 

might be affected by the stock market regimes. This conjecture has been verified by the studies of Bello 

(2005), Becchetti and Ciciretti (2009), and Cortez et al. (2009). All those authors said that SRI portfolio 

returns are more consistent with a non-linear data generating process. In the literature, the stock 

market regimes effect on the portfolio returns has been documented by a few studies, such as Schaller 

and Van Norden (1997) and So et al. (1998). The two studies both documented that the identification of 

occasional switching in the parameter values provides more appropriate estimate for the stock price 

return volatility. This is because the stock market shocks tend to be less persistently affecting the stock 

price returns, when the different stock market regimes are taken into account (So et al., 1998). Since 

the stock market price moves dynamically and instinctively, the less persistency of the shock effects 

enable a more appropriate estimate for the returns and risks. Without considering the stock market 

regimes, the persistent negative effects of stock market shocks might be diluted by the positive returns 

during a low or medium volatility state, and hard to be recognised or predicted. This notion provides an 

explanation for the different findings over the different study periods and the significance of the stock 

market regimes on the portfolio returns. However, as far as known, there is no single study has 

examined the stock market regimes effects on the SRI financial performance. Prior studies on SRI 

normally pre-divide the study period into sub periods based on the breakpoints of the business cycles. 

For example they use the beginnings of recessions and expansions as their breakpoints of the stock 

market. Their results therefore, could be inefficient and biased, because the stock market movements 

do not necessarily follow the same pattern as the business cycles (Angelidis and Tessaromatis, 2008; 

2009). Our study overcomes this problem by employing the Markov Switching Model (MS) to identify 

the market regimes precisely. Markov Switching model has the advantage of allowing the time-varying 

parameters to switch endogenously. It also separates the equity market regimes based on the time 

series only, and makes it possible to analyse the dynamic changes of a portfolio's performance in 

relation to the market conditions (Krolzig, 1997).  

The key purpose of our study is to provide evidence on whether there is a financial performance 

difference between the SRI and the non-SRI across different stock market regimes. In so doing, we 

provide evidence for the investors and institutions on the investment decision of whether to engage in 

the SRI activities when the market condition changes. 

In contrast to the vast majority of research on this topic the analysis is solely based on indices and not 

on investment funds. In that way, the study can focus on the social screening effect on the SRI rather 

than being confounded by a series of issues, such as specific fund’s screening aims and objectives, 

transaction costs, and the fund managers’ timing skills and stock picking skills (Schroder, 2007; Statman 

and Glushkov, 2009).  
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The rest of the paper is organised as follows. Section 2 introduces the research data, i.e., the SRI equity 

indices and the benchmarks. The methodology to be used in this study will be presented in Section 3. 

After that, Section 4 will present the empirical results. Finally, Section 5 concludes the paper.   

2. Research Data 

The study investigates the financial performance of 7 U.S. equity indices. These indices have been 

constructed and published by 3 different suppliers. They are the well known SRI index families FTSE, 

Calvert, and KLD Research & Analytics Inc. (KLD). The KLD indices covered in this study include KLD 

Broad Market Social Index (USSA), KLD Large Cap Social Index (USSL), KLD Mid Cap Social Index (USSM), 

KLD Small Cap Social Index (USSS), and KLD Domini 400 Social Index (DSI). Calvert Social Index (CAL) 

created by the Calvert is a broad-based, rigorously constructed sustainable benchmark of the 1000 

largest U.S. companies. The last index covered in this study is the FTSE4 Good US Index (FUS), which 

consists of the largest 100 U.S. companies satisfying the social screening criteria of the FTSE. Table 1 

presents the included SRI indices, the benchmark indices, the abbreviation, and the SRI index's 

launching date. 

Table 1: Description of the SRI-Equity Indices 

Index Name Abbrev.  Launch 
 Date 

Benchmark Abbrev. of BM 

FTSE4Good US FUS 7/2001 FTSE Local USA FTSE 
KLD Domini 400 Social Index DSI 5/1990 S & P 500 S&P 
KLD Broad Market Social Index USSA 1/2001 Russell 3000 R3000 
KLD large Cap Social Index USSL 1/2001 Russell 1000 R1000 
Calvert Social Index CAL 6/2000 Russell 1000 R1000 
KLD Small Cap Social Index USSS 1/2001 Russell 2000 R2000 
KLD Mid Cap Social Index USSM 1/2001 S & P Mid Cap 400 Index S&PM 

 

These 7 indices have been selected for the following reasons. First, they mainly invest on the U.S. 

domestic market and the U.S. market is the most well developed SRI market. Studying one single 

country has the benefit of not being confounded by the different patterns of the market regimes across 

countries.  Also the 7 SRI indices have the similar inception dates with the full data history until the end 

of the study period, which is from June 2001 to December 2009. We chose this study period to cover 

two recessions and one expansion dated by the National Bureau of Economic Research (NBER).  The 

choice of June 2001 as the beginning of the study period is to include part of the recession that 

occurred from March 2001 and ended in October 2001 in the U.S. Choosing two recessions in this study 

allows more opportunities for testing the variation of SRI indices performance during different market 

volatility conditions, since most recessions overlap with market downturns (Gonzalez et al., 2006). This 

study period also covers the major stock market distress events, such as the September 11 attacks in 

2001, the Adelphia bankruptcy in 2001, the World com bankruptcy in 2003, the wars in Afghanistan and 
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Iraq in 2001 and 2003, the Katrina hurricane in 2005, and the subprime crisis in 2008. These events have 

played an essential role on the stock market regimes. 

A single benchmark index is specifically selected in order to closely approximate the investment 

universe of each SRI equity index. Table 2 presents investment universe for the SRI indices and their 

benchmark indices. 

Table 2: Indices Investment Universe 

Index Index Invest Universe Benchmark Benchmark Invest Universe 
DSI  250 S&P and 100 Large &Mid cap, 50 small cap S&P 500 large cap U.S. equities 
CAL 1000 Largest U.S. Equities  R1000 1000 Largest U.S. Equities 
USSL 400 Largest U.S. Equities R1000 1000 Largest U.S. Equities 
FUS 100 Largest Equities  FTSE 100 Largest Equities 
USSA 3000 Largest U.S. Equities R3000 3000 Largest U.S. Equities 
USSM 600 Mid-Cap U.S. equities S&PM Medium-sized 400 US Equities 
USSS 2000 Small Cap U.S. Equities R2000 2000 Small Cap U.S. Equities 

 
 
Our main data source is the suppliers of the indices themselves. Some of the SRI index series and the 

benchmark indices have also been collected from the database of Thomson Reuters Tick History (TRTH). 

All returns are calculated based on the discrete monthly returns formula 

of 100/)( 11 ∗−= −− tttt PPPR
. 

The systematic risk (Beta Coefficient) and the unsystematic risk 

(Standard Error of the Regression) during different market regimes are obtained directly from the 

output of the Markov Switching Model. Following the studies of Jobson & Korkie (1981) and Sauer 

(1997), we assess the risk-adjusted-return is by the transformed difference of the Sharpe Ratio ( abSI
), 

which is computed by baabab rSrSSI −=
, where bS

is the Sharpe Ratio for benchmark index (b), 

aS is the Sharpe Ratio for the SRI index (a), ar  and br are the average excess return for the SRI index 

(a) and the corresponding benchmark (b) respectively. The transformed difference of the Sharpe Ratio 

is superior to the traditional Sharpe Ratio for being able to test the statistical significance.  The average 

excess return is calculated as: )(1
1

ft

T

t
t rr

T
r −= ∑

=

where, tr represents the individual index return, 

during month t, ftr
represents the risk free rate during month t, T  is the number of the observations 

during one regime or one period. The asymptotic distribution for the transformed difference of the 

Sharpe Index is normal with mean abSI , and variance given by: 
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bµ are the mean return for SRI index (a) and its corresponding benchmark (b) respectively, abσ  is the 

covariance of returns from the SRI index (a) and benchmark index (b) (Jobson and Korkie, 1981). Each 

abSI  is to be examined by testing the null hypothesis of equal risk-adjusted performance, i.e., 0H : 

0=abSI . This test is accomplished by utilizing the approximate Sharpe Ratio Z statistic, which has 

been developed by Jobson and Korkie and calculated as the transformed difference of the Sharpe Ratio 

divided by the square root of the variance, i.e., 
ϕ
abSIZ =  

If an approximate Sharpe Ratio Z statistic exceeds the critical value at 5% level, it will result in the 

rejection of the null hypothesis of equivalent Sharpe performance between the SRI index and its 

corresponding benchmark index.   

3. Research Methodology 

We apply the Markov Switching (MS) model, which makes it possible to decompose a series into a finite 

sequence of regimes. Each of the processes is linear, but their combination is not. This creates a 

combination of variables with a model, which describes the stochastic process that determines the 

switch from one regime to another one by means of Markov Chain. A Markov Chain is a system 

switching among several states with the next state depending only on the current state, and has the 

probability of ,ijP
 
which can be defined as:  
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iniii PPPP ++++ ...321 =1. A transition matrix p produced from the stochastic process can be 
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Each regime is the realization of a first-order Markov chain, and the state tS is unobservable and will be 

treated as a latent variable.  

Following the studies of Krolzig (1997), Roca and Wong (2008), and Guidolin and Hyde (2009), we 

estimate the regression model underlying the MS model as: 

tt s
j
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Where, [ ]ftitt RRY −= , indexi =  i , tsv is a vector of intercepts in state ts , kβ is the coefficient of 

market risk premium at lag k, 







−= ftmtt RRX , which stands for the benchmark index's risk 

premium, [ ]ftjtt RRZ −=  ij ≠ , k stands for the lag length,α is the coefficient parameters for SRI 

indices other than index i , and
tsµ ~N ( ∑ tS,0 ) is the vector of idiosyncratic return (return derived 

from the unsystematic risk) that are assumed to be joint normally distributed with zero mean and state-

specific covariance matrix at state t. 

This model can be expanded to 7 different regressions, based on the choice of the dependent variable 

of the SRI index. For example, if DSI is the SRI index to be examined, then the regression will be as 

follows: 
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This regression model has adopted other six SRI indices’ returns as control variables. This is because 

they have unspecified and unobservable common factors, which might affect the return of the index. 

Therefore, adding those indices’ returns as control variables, can effectively improve the regression 

explanatory power. As pointed out by Schroder (2007), it is not necessary to use factors such as book-

to-market ratio (HML), the momentum (MOM), and the size ratio (BMS),   which have been applied in 

Fama-French or Fama-French-Carhart Models, as explanatory variables. The only variable really matter 

is the market risk premium. This assumption is supported by that the effects of HML, MOM, and BMS 

on the SRI return can be captured by a closely approximated benchmark index. 

In order to determine the appropriate MS model to use, we conduct a number of diagnostic tests. We 

use the Augmented Dickey Fuller (ADF) test to identify the order of integration of the data. We also test 

for the parameters to switch, the optimal number of regimes and the number of lags for the model 
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based on the (Schwarz Information Criterion) SIC criterion. After that, we will estimate the model 

developed by Krolzig (1997). 

4. Empirical Results 

The aim of this section is to investigate the different performance of the SRI equity indices and their 

conventional benchmarks across the stock market regimes. This includes the diagnostic test and the MS 

model selection results, a detailed description of the stock market regimes, and the risk and return 

comparison between SRI and non-SRI indices. 

4.1. Diagnostic test results 

The first step of testing for the existence of a statistical relationship between variables is to test the 

order of integration of the excess returns time series by applying the ADF test. The results for the ADF 

test (t-statistics and the p-values) of the SRI and benchmark indices are illustrated in Table 3. The ADF 

test for the null hypothesis of non-stationary (unit root) against the alternative hypothesis of stationary 

(no unit root) is carried out in original form with trend and intercept. The ADF test rejects the null 

hypothesis of a unit root at 1% level of significance for all time series in this study. This suggests that the 

excess returns of the SRI indices and their benchmarks are all stationary. As a result, the excess returns 

time series will be used in the subsequent analysis without further differencing or testing for co-

integration.  

Table 3: ADF Tests Results 

 

Indices ADF Test t –statistics Probability 

DSI -7.7026*** 0.0000 

S&P -7.5361*** 0.0000 

USSA -7.4980*** 0.0000 

R3000 -7.4100*** 0.0000 

CAL -7.6375*** 0.0000 

R1000 -7.4370*** 0.0000 

FUS -7.6592*** 0.0000 

FTSE -7.4295*** 0.0000 

USSM -7.4308*** 0.0000 

S&PM -7.3978*** 0.0000 

USSL -7.6238*** 0.0000 

USSS -7.9365*** 0.0000 

R2000 -7.9806*** 0.0000 
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Notes: 

1. *, **, ***Denotes that the null hypothesis of unit root is rejected at the 10%, 5% and 1% level respectively. Test t critical value 

at 10% is -3.1532; at 5% is -3.4549; and at 1% is -4.0515. 

2. The number of lagged difference terms (or lag length) to include is found by a data-driven automatic lag length selection 

procedure in E-View. It is estimated as zero for all the variables. 

3. The probability is based on Mackinnon (1996) one sided p-values. 

The next step is to decide the appropriate MS Process by finding the switching parameters, the proper 

number of regimes, and the appropriate lag length to use by applying the SIC test.  Compared to usual 

Likelihood ratio, SIC criterion is superior due to the introductory of a penalty term for the number of 

parameters in the model. SIC is also recognised as more efficient than the alternative Akaike 

Information Criterion (AIC) because its penalty is stronger than that of the AIC (Sylvain, 2009). 

Therefore, SIC provides the best prediction for model selection among these model selection criteria. 

According to the literature (see Roca and Wong, 2008), the model with the lowest SIC value provides 

the best estimation.  

After justifying the selection criterion test (SIC) to use, the next step is to apply a computationally 

intensive approach to run each regression 36 times, by adjusting the number of lags and regimes and 

choosing the different switching parameters in use. Following the existing literature, the study restrict 

the number of regimes and lags to three, since including more regimes and lags would pose extreme 

computational problems and make the number of parameters unfeasible to estimate (Moore & Wang, 

2007). According to Krolzig (1997), the MS model allows for a great variety of specifications.  In a MS 

model, some parameters can be conditioned on the state of the Markov chain, while the others are 

regime invariant. These parameters are Markov-switching mean (M), Markov-switching intercept term 

(I), Markov-switching autoregressive parameters (A), and Markov-switching heteroskedasticity (H). 

Table 4 shows the models selected for the individual SRI indices based on the SIC test results. Except 

DSI, which fits the model MSIH (3)-(3), all other 6 SRI indices fit the model MSH (3)-(2). The MSIH model 

switches both the intercept term and the error term, and the MSH model only switches the error term. 

For both models, the Beta Coefficient is not switching across regimes (Hamilton, 1989; Schwert, 1989; 

Payaslioglu, 2008). 
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Table 4: MS Models for Each Index Group 

Notes: 1. The first number in the brackets is the number of regimes, and the second one is the number of lags. In this study, all of 

the models have 3 regimes and 2 lags, except that DSI has 3 lags. 

4.2. Transition Probabilities and Characteristics of Market Regimes 

Table 5 presents the transition probabilities, the number of observations, duration, and Ergodic 

probability for the 7 indices in each of the identified three regimes.  

Table 5: Transition Probabilities and Characteristics of MS Models 

Transition Probabilities: (of %) Obs Duratio
n 

Ergodic Prob. 

 Regime 1 Regime 2 Regime 3 

USSM Regime 1 83.52 9.83 6.66 61 6.07 60.90 

Regime 2 24.80 61.99 13.22 17 2.63 18.17 

Regime 3 26.44 4.41 69.15 22 3.24 20.93 

USSL 
CAL 

Regime 1 91.91 1.64 6.45 62 12.36 62.10 

Regime 2 16.20 51.39 32.41 19 2.06 18.98 

Regime 3 10.29 43.40 46.31 19 1.86 18.92 

USSS Regime 1 92.16 6.25 1.59 64 12.76 65.81 

Regime 2 23.36 64.24 12.40 18 2.8 18.50 

Regime 3 5.32 15.97 78.71 18 4.7 15.68 

USSA Regime 1 94.74 0.00 5.26 58 19.02 58.56 

Regime 2 15.52 51.74 32.74 20 2.07 19.84 

Regime 3 0.00 44.33 55.67 22 2.26 21.60 

FUS Regime 1 96.52    1.724 1.754 58 28.75 58.54 

Regime 2 10.29 46.31 43.40 20 1.86 19.78 

Regime 3 0.00 44.33 55.67 22 2.26 21.68 

DSI Regime 1 82.18 2.27 15.55 45 5.61 28.15 

Regime 2 11.68 68.86 19.46 26 3.21 45.33 

Regime 3 17.69 25.68 56.62 28 2.31 26.52 

 

Index Benchmark MSM SIC 

DSI S&P MSIH(3)-(3) 13.9715 

USSA R3000 MSH(3)-(2) 11.6511 

USSL R1000 MSH(3)-(2) 13.9186 

CAL R1000 MSH(3)-(2) 13.9186 

USSS R2000 MSH(3)-(2) 17.7568 

USSM S&PM MSH(3)-(2) 15.8371 

FUS FTSE MSH(3)-(2) 14.0393 
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Notes:  1. Obs stands for the number of observations in a regime. Ergodic prob. stands for the ergodic probability, which detects 

the aperiodicity and the irreducibility of the regime for the Markov Chain.  

As it can be seen, Regime 1 is the most persistent one with the longest duration and is characterized by 

low volatility and moderate return. It represents the state that no abnormal market boom occurred and 

shares are valued at their “fair price”.  This regime represents most of the study period extending from 

2003 to 2007. Regime 3 is corresponding to the highest volatility and the lowest return state. It 

coincides to the periods, over which stock markets distress events occurred, such as the September 11 

attacks in 2001, the Adelphia bankruptcy in 2002, the World-com bankruptcy in 2003, and the subprime 

crisis in 2008. Regime 3 may relate to the asset price deflation from the speculative bubbles or the 

drying up of market liquidity. Regime 2 on the other hand, may be associated with the speculative 

bubbles or the government intervention. It is generally displayed by disassociation between price and 

value (overvalued share price). Regime 2 usually characterized with a medium volatility and high return 

state. Both regimes 2 and 3 are mostly fallen between 2001 to 2003 and 2008 to 2009 and switching 

rapidly between each other. Figures 1 to 6 are illustrating the smoothed, filtered, and predicted 

probabilities of the three regimes for the 7 SRI indices. The filtered probability can be understood as the 

optimal inference on the state variable at time t using only the information up to the time t. The 

smoothed probability stands for the optimal inference on the regime at time t using the full-sample 

information. The predicted probability stands for the optimal inference on the regime at time t using all 

the information at time t-1.    

Figure 1: Probabilities of Regimes for the FUS 

 

 

Notes: 1. FUS stands for FTSE4Good US 

Filtered Smoothed Predicted 
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Figure 2: Probabilities of Regimes for the USSS 

 

 

Notes: 1. USSS stands for KLD Small Cap Social Index. 

  

Figure 3: Probabilities of Regimes for the DSI 

 

Notes:  

1. DSI stands for KLD Domini 400 Social Index. 

2. The Regime 2 denotes the stable state with moderate return and low volatility, the Regime 3 denotes high return and medium 

volatility, and Regime 1 represents the low return and high volatility state. Therefore, the regime numbers here are different from 

the ones in the text content.  

Filtered Smoothed Predicted 

Filtered Smoothed Predicted 
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Figure 4: Probabilities of Regimes for the USSM 

 

Notes: 1. USSM stands for KLD Mid Cap Social Index.  

Figure 5: Probabilities of Regimes for the USSA 

 

Notes: 1. USSA stands for the KLD Broad Market Social Index. 

Figure 6: Probabilities of Regimes for the CAL & the USSL 

 

Notes: 1. CAL stands for the Carvel Social Index, and USSL stands for the KLD Large Cap Social Index. 

Filtered Smoothed Predicted 

Filtered Smoothed Predicted 

Filtered Smoothed Predicted 
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 4.3. Total Risk and Return 

Table 6 presents the calculated results of mean excess return and total risk (variance of the excess 

return) for each SRI index and the corresponding benchmark in each regime. It shows that Regime 1 has 

a medium excess return and low variance. In Regime 2, the excess return is the highest and the variance 

is moderate. On the contrary, Regime 3 has the highest variance with the lowest excess return. 

Therefore, Regime 1 is the low volatility and medium return state, Regime 2 is the medium volatility and 

high return state, while Regime 3 is the high volatility and low return state. 

Table 6: Estimated Excess Return and Variance across Regimes 

 DSI CAL USSA USSL USSM USSS FUS 

1µ  1.18 0.61 0.96 0.82 1.25 1.25 0.74 

BK1 1.05 0.79 0.86 0.79 1.12 1.25 1.00 

2µ  3.91 1.15 2.36 1.13 2.61 2.29 1.45 

BK2 3.58 0.99 1.99 0.99 2.16 2.18 1.54 

3µ  -4.67 -2.56 -3.21 -2.57 -2.37 -3.68 -2.39 

BK3 -4.82 -2.88 -3.38 -2.88 -2.37 -3.97 -2.57 
2
1σ  

4.07 6.43 7.1 5.99 10.24 15.71 6.95 

BK1 3.83 5.30 5.95 5.30 9.32 15.68 5.95 
2
2σ   

17.76 25.72 20.62 24.70 27.73 44.94 18.23 

BK2 14.58 22.57 18.81 22.57 22.64 38.94 17.81 
2
3σ  

14.86 79.62 59.96 72.87 79.87 98.77 71.44 

BK3 17.03 64.38 52.26 64.38 77.52 90.6 58.99 
Notes: 

1. BK denotes corresponding value for the relative benchmarks. 

2. 1µ , 2µ and 3µ stand for the mean excess return in Regime 1, 2, and 3 respectively. 

3.
2
1σ , 

2
2σ

 and 
2
3σ

stand for the variance of the excess return in Regime 1, 2, and 3 respectively. 

Based on the excess return, during Regime 1, 5 out of the 7 SRI indices perform better than 

benchmarks. During Regime 2, 6 out of the 7 SRI indices have outperformed the benchmarks.  Also in 

Regime 3, 6 SRI indices have higher mean excess return, and only 1 index is found to be equal to its 

benchmark; whereas for the variance, most SRI indices are higher than their benchmarks, during the 

three regimes, except DSI during Regime 3. This implies that the higher return may be gained from the 

higher risks that SRI is bearing. This is consistent with the existing studies of Schroder (2007) and 

Renneboog et al. (2008).    
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4.4. Systematic Risk (Beta Coefficient)  

Beta Coefficients in MSH or MSIH models are defined as regime-invariant. Table 7 presents the 

estimated results of the Beta Coefficients for the 7 SRI indices. As it can be seen, the Beta coefficients 

for the 7 indices are all significantly different from 1 and 0. Therefore, the SRI index has a different 

systematic risk from the benchmark index.  

Table 7: Estimated Beta Coefficients 

 DSI CAL USSA USSL USSM USSS FUS 

1−tβ  ***1.0821 ***-0.5363 ***-0.7492 ***-0.3471 ***-0.6859 ***1.0957 ***-2.0649 

t- value 6462 -5745 -23809 -6281 -26101 15.148 -34242 

2−tβ  ***0.4441 ***0.0440 ***0.3078 ***0.2695 ***-0.3580 ***0.3958 ***0.7302 

t-value 3492 537 4708 4351 -6412 5.5439 6077 

3−tβ  ***0.1244       

t-value -677       
Notes: 

1. Asterisks *, **, *** = H0 rejected at a significance level of 10%, 5% and 1%, respectively. 

2. BK denotes corresponding value for the relative benchmarks 

3. 21, −− tt ββ
 and 3−tβ denote Beta coefficient for lag 1, 2 and 3 of benchmark excess return respectively. 

At lag 1, most (five out of seven indices) of the Beta coefficients are negative. The negative Beta 

coefficients of these indices indicate that the movements of indices’ excess returns are in an opposite 

direction to their benchmarks over one month. This result is consistent with the study of Potterba and 

Summers (1986), which stated that shocks to stock market volatility do not persist for long periods and 

usually last less than one month. On the contrary, at lag 2 and lag 3, most of the Beta coefficients are 

found to be positive, which suggests that the market risk premium has a positive effect on the SRI index 

returns after 2 or 3 months time. This result is also in line with the study of Brennan et al. (1998), which 

has identified a positive and significant effect of the market risk premium on a 2 months’ lagged market 

return. The rationale is that the market is generally inefficient, and investors respond to changes with a 

time lag (over one month), or it might take some time for investors to understand the characteristics of 

the shocks (Gunsel, 2007).  Overall, most of the SRI indices' Beta coefficients' absolute values are less 

than 1, which implies that SRI has a lower systematic risk than conventional benchmarks.    
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4.5. Unsystematic Risk 

We obtain the values of the unsystematic risk, i.e., standard error terms for regressions  across regimes 

from the MS model output. Table 8 presents the unsystematic risk for the 7 SRI indices across the three 

regimes. 

Table 8: Estimated Unsystematic Risk 

 DSI CAL USSA USSL USSM USSS FUS 

1σ  1.8830 2.6623 2.7384 2.5969 2.9629 3.3742 3.3179 

2σ  3.1275 4.5989 4.4475 4.5913 5.9520 5.5761 3.4746 

3σ  2.2882 8.8842 8.4894 8.4850 8.3013 9.7623 9.9287 

Notes:  1. 1σ , 2σ
, and 3σ

stand for the standard error of regression in Regime 1, 2, and 3 respectively. 

As it can be seen, most of the SRI indices’ UR is low during low volatility regime, moderate in the 

medium volatility regime, and it reaches the top line during the high volatility regime for 6 out of the 7 

SRI indices. Possible explanations for the change of UR to the market movement are as follow. First, 

from the firm level, the SRI corporations’ objectives change during different market conditions. For 

example, the SRI firms focus more on social objectives during low volatility state and less during high 

volatility state. During the high volatility state, not only the non-SRI but also the SRI firms are facing a 

higher survival and competitive stress, compared to stable market state. When the SRI firms are facing 

financial stress, they will have to strive for survivorship by focusing on the financial goals rather than the 

social objectives. For the same reason, it is also possible that SRI firms tend to involve in more socially 

responsible innovations during low volatility state and less in high volatility state. Therefore, the SRI UR 

tends to increase, when the market volatility increases. 

Also, the surge of the UR during the market downturn can be explained on the portfolio level. First, 

when the market goes down, social screening enables SRI index providers to select firms that 

performed financially well. Second, social screening provides flexibility to the SRI indices suppliers to 

battle the financial distress by enabling them to add more weights on some preferable industries, while 

avoid financially poorly performed industries. These facts enlarge the asset allocation inequality; and 

therefore, SRI portfolios become less diversified, and their UR rises.  Despite this, the rising UR may also 

come from the fact that some social investors withdraw their investments from certain industry sectors 

or companies of SRI, during the down market. That is because even though SRI investors value socially 

responsible behaviour in companies they invest in, they are unwilling to sacrifice financial returns to 

achieve it (Rosen and Sandler, 1991). 
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4.6. Risk Adjusted Return 

The transformed difference of the Sharpe Ratio is to measure the difference of the risk adjusted return 

between the SRI and the non-SRI. Table 9 presents the findings of abSI across the three different 

regimes for the 7 SRI indices.  

Table 9: Transformed Difference of the Sharpe Index and Significance 

 DSI CAL USSA USSL USSM USSS FUS 

abSI
 
S1 

-0.6646 -0.6097 0.0341 -0.0444 0.2125 -4.4489 -0.8209 

Z S1 -0.1741 -0.6279 0.0116 -0.0469 0.1242 -1.6357 -0.7317 
Prob. S1 0.4325 0.2643 0.4960 0.4801 0.4522 0.0505 0.2327 

abSI
 
S2 

0.1861 0.4486 1.2205 0.4571 1.0572 -13.1772 -0.4357 

Z S2 0.1863 0.0583 0.1788 0.0606 0.1219 -0.9421 -0.0774 
Prob. S2 0.4247 0.4761 0.4286 0.4761 0.4522 0.1736 0.4681 

abSI
 
S3 

-0.0328 5.1083 2.9792 3.9407 -0.2868 35.9200 3.3940 

Z S3 0.0011 0.2185 0.1358 0.1762 -0.0121 1.1233 0.1726 

Prob. S3 0.4880 0.4129 0.4443 0.4286 0.4960 0.1314 0.4325 
Notes:  

1. abSI stands for the transformed difference between the SRI and the non-SRI for the Sharpe Index. 

2. Z stands for the Z-test for the difference between the Sharpe Index of the SRI indices and the corresponding benchmarks.  

3. 21 , SS and 3S stand for state 1, 2 and 3 respectively. 

During Regime 1, abSI  of 5 SRI indices is negative. 5 out of 7 SRI indices have a positive abSI  value 

during Regime 2, while 6 SRI indices generated a positive abSI  value during Regime 3.  Moreover, the 

SRI has generated lower total-risk-adjusted-returns during the low volatility market state compared to 

the non-SRI. But with the increase in the market volatility, most of the SRI indices' total risk adjusted 

return is higher than non-SRI indices.  However, according to the Jobson-Korkie Z statistics, 6 of the 7 

SRI indices' abSI is found not to be statistically significant. In other words, the use of social 

responsibility screens does not necessarily have an adverse impact on the total risk adjusted return. 

This is in line with the studies of Sauer (1997) and Schroder (2004). 

4. Conclusion 

The rapid growth of the SRI in the last decade has gained great attention from the investors and 

academics. However, among the numerous studies in the SRI literature, the findings related to the 

financial performance of the SRI are still inclusive and contradicting to each other.  The stock market 

regimes effect might be one of the major reasons for the different findings of prior studies. However, as 
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far as known, no study has accurately determined the breakpoints of the stock market regimes while 

analysing the SRI financial performance.  

The purpose of the study was to investigate the financial performance difference between the seven 

U.S. SRI indices and their corresponding benchmark indices across different stock market regimes. The 

stock market regimes were precisely determined by applying the Markov Switching (MS) model based 

on the time series data self. In so doing, the study has taken into account of the stock market regime 

effects (shocks and bubbles) on the comparison of the financial performance between the SRI and the 

non-SRI.  

The study has identified three market regimes during the study period. Regime 1 is the low volatility 

and medium return state, Regime 2 is the medium volatility and high return state, and Regime 3 is the 

high volatility and low return state. The MS model applied in this study has supported that the 

systematic risk of the SRI is constant across the three market regimes. Also, we found that SRI indices 

have lower systematic risk against the benchmark indices. On the other hand, due to the under-

diversification of the SRI from the social screening restriction on its investment universe, the 

unsystematic risk of the SRI plays a significant role on its total risk and it changes across regimes. It is 

found that the unsystematic risk increases when the market volatility increases. The possible 

explanations are as follow. On the firm level, when the market condition deteriorates, the SRI firms 

tend to face the financial stress and hence focus less on their social objectives than during an up market 

condition. On the portfolio level, the indices providers would more than likely chose the financially well 

performance companies or industries during the market downturn. Consequently, their portfolios 

would have higher weights on certain industries or companies and less on the others. These factors may 

cause the increase of unsystematic risk during the market downturn.  Overall, it is found that SRI excess 

return is higher than non-SRI across the three market regimes. However, the higher return is due to the 

higher risk the SRI is bearing, specifically the unsystematic risk. This is also proved by the fact that the 

SRI indices’ risk adjusted return is not significantly different from non-SRI indices across the three 

market regimes. It implies that the SRI investors have no additional financial sacrifice when the market 

condition changes.
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