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Introduction

Traditional research on asset pricing has focused on fundamental, firm- 
specific and economy-wide factors that affect asset prices. Recently, 
however, some researchers have turned to investor psychology to explain 
asset-price behaviour. It was previously assumed that there is little corre-
lation among the sentiments of investors. The differing sentiments thus 
offset each other, and there is no resulting effect on market prices. If, how-
ever, there is enough of a consensus among investors, their viewpoints 
will not offset and will instead become an integral part of the price-setting 
process. In fact, some researchers (eg Eichengreen and Mody, 1998) sug-
gest that a change in one set of asset prices may, especially in the short 
run, trigger changes elsewhere, because such a change engenders shifts in 
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the market’s attitude towards risk (ie because there is a change in investor 
sentiment). Such shifts in risk attitudes may explain short-term move-
ments in asset prices better than any other set of fundamental factors (eg 
see Baek et al. (2005). Other studies have also recognised that investor 
sentiment may be an important component of the market pricing process 
(see Fisher and Statman, 2000; Baker and Wurgler, 2006).

Many investor sentiment measures have been identified in the aca-
demic literature and in the popular press. Dennis and Mayhew (2002) 
have used the Put–Call Ratio, Randall et al. (2003) use Net Cash Flow 
into Mutual Funds, Lashgari (2000) uses the Barron’s Confidence Index, 
Baker and Wurgler (2006) use the Issuance Percentage, Whaley (2000) 
uses the VIX-Investor Fear Gauge, and Kumar and Persaud (2002) 
employ the Risk Appetite Index (RAI). A more detailed list of studies that 
use these and other investor sentiment measures appears in Table 9.1.

This paper shows that the risk appetite measure developed by Persaud 
(1996) for currency markets can be successfully adapted to measure 
investor sentiment in an equity market using publicly available data. 
Using Persaud’s 1996 methodology, this study develops and quanti-
fies an Equity Market Sentiment Index (EMSI) for a group of firms in 
an equity market index. In prior studies, the Put–Call Ratio and the 
VIX-Investor Fear Gauge were used as measures of investor sentiment 
in equity markets. As argued in Kumar and Persaud (2002), however, 
these measures could be measuring changes in the underlying risk of 
the market itself just as easily as they could be measuring changes in 
investor attitude towards that risk; it is not possible to isolate the two 
phenomena. The advantage of the RAI developed in Persaud (1996) and 
the EMSI constructed in this paper is that changes to the underlying 
riskiness of the market do not directly affect the proposed measures, 
and thus these measures more accurately reflect the changes in the mar-
ket’s attitude towards risk. The RAI and the EMSI speak specifically to 
the risk/return trade-off embedded in prices and therefore focus solely 
on the market’s willingness to accept whatever risks are inherent in the 
market at a given time.

The EMSI is constructed using stock market price data for firms 
listed in the Massachusetts Bloomberg Index (MBI).1 It is found that 
changes in the EMSI are closely related to news items regarding key 
firms  in Massachusetts as well as to news reports on the condition of 
the Massachusetts economy as a whole. It is also found that changes in 
the MBI are related to the EMSI. In fact, the results indicate that lagged 
 values of the EMSI better explain changes in the MBI than do past 
changes in the MBI itself (ie MBI’s own price momentum).
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The rest of the paper is organised as follows. The second section 
outlines the construction of the EMSI. Empirical results and discussion 
appear in the third section. The fourth section concludes.

The construction of the equity market sentiment index

Persaud (1996) developed a measure of the market’s attitude towards 
risk – a measure that he describes as the market’s appetite for risk – in 
the context of currency markets.2 He argues that, over the short run in 
the foreign exchange market, the market’s changing appetite for risk is 
a dominant force and at times is the most influential factor affecting 
currency returns. He goes on to suggest that, if the market’s appetite 
for risk were fixed, exchange rate changes would be driven only by 
unanticipated shifts in economic risk. If the appetite for risk grows and 
economic risks are unchanged, investors will feel overcompensated for 
these risk levels and the sense of overcompensation will grow as the 
level of risk grows.3 As investors take advantage of what they see as an 
improving risk-return trade-off, currency values will change in line with 
their risk. High-risk currencies should appreciate more than low-risk 
ones, and the riskiest currency should rally the most.4 Thus, a RAI could 
be constructed based upon the strength of the correlation between the 
order of currency performance and the order of currency risk.

This paper demonstrates that the technique developed in Persaud 
(1996) can be applied to an equity market setting by constructing the 
EMSI for a group of firms in the MBI. The MBI follows 242 firms which 
span more than 50 industries and range in size from $2 million to  
$42 billion in market capitalisation. From data over the period from 
2nd July, 2003, to 1st July, 2004, daily returns are computed for each of 
the securities in the MBI. For each of the securities, the average standard 
deviation of the daily returns over the previous five days (the ‘historic 
volatility’) is also computed for each day of the sample period.5 Then 
the daily rate of return and the historic volatility are ranked, and the 
Spearman rank correlation coefficient between the rank of the daily 
returns for each firm and the rank of the historic volatility of the returns 
for each firm is computed, and the result is multipled by 100. The EMSI 
is therefore computed as follows

EMSI 1/2=
∑ −( ) −( )

∑ −( ) ∑ −( )⎡
⎣
⎢

⎤
⎦
⎥

−

R R R R

R R R R

ir r iv v

ir r iv v

2 2

100 1� ; 000 100≤ ≤+EM I∑
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where Rir and Riv are the rank of the daily return and the historical vola-
tility for security i, respectively, and Rr and Rv are the population mean 
return and historical volatility rankings, respectively.

Empirical results and discussion

Figure 9.1 presents the EMSI for the one-year sample time period. EMSI 
ranges from a high of 48.09 to a low of −35.44. It averages 4.20 for the 
year with a standard deviation of 16.62. These EMSI values are placed 
into five categories. For values between −10 and +10, the market is 
classified as risk-neutral; for values between −10 and −30, the market 
is labelled moderately risk-averse and, for values <−30, the market is 
considered highly risk-averse. Similarly, if EMSI falls between +10 and 
+30, the market is labelled moderately risk-seeking and, if the index 
exceeds +30, the market is considered highly risk-seeking. During the 
sample period, there were 17 days on which the market was highly risk-
seeking and 78 days on which the market was moderately risk-seeking. 
The market was risk-neutral for 109 days, and exhibited moderately and 
highly risk- averse behaviour for 42 and 6 days, respectively. For a sum-
mary of these categories, refer to Table 9.2.

Movements in the EMSI capture both positive and negative news 
as reported in the Boston Globe, New England’s leading newspaper, 
concerning Massachusetts firms and the region’s economy. A sample 
of news events and their impact on the EMSI appear in Table 9.3. For 
example, on 8th August, 2003 when the Globe reported that the local 
economy was building steam, the EMSI increased by 31 points in a four-
day period. On 11th September of that year, when the Globe reported 
that the high-tech sector may be poised for new hiring, the EMSI gained 
36 points in one day. When news hit that Putnam Investment’s asset 
values fell by $14 billion, the EMSI dropped by 51 points in two days 
and, when the Commonwealth later charged Prudential with illegal 
trading, the EMSI again declined 38 points in three days. In reaction 
to a 6th April, 2004, Globe story which indicated that Bank of America 
planned to cut 12,500 jobs, the EMSI plummeted 42 points and, 
later in May, when it appeared that the Bank of America/Fleet Bank 
merger might cost Massachusetts 500 jobs, the EMSI declined another  
26 points. Lastly, the EMSI rose 25 points after a June 2004 story regard-
ing a boost in hiring by Boston employers.

Not only do the movements in EMSI correspond to positive and nega-
tive news events affecting firms in Massachusetts and the economy of 
Massachusetts, but changes in the EMSI also closely replicate changes 
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Table 9.2 Risk categorisation of daily EMSI figures

Range of EMSI Category Number of days

−30 and below Highly risk averse 6

−10 to −30 Moderately risk averse 42
10 to +10 Risk neutral 109
+10 to +30 Moderately risk seeking 78
+30 and above Highly risk seeking 17

in the MBI. The EMSI and the MBI return for the same trading day have 
a significant correlation coefficient of 74.84 per cent. To investigate the 
explanatory power of the EMSI in greater detail, the following equation 
is first posited

 MBIt = β0 + β1 MBIt−1 + β2 EMSIt + εt (2)

where MBIt is the return on the Massachusetts Bloomberg Index from 
day t − 1 to day t, and EMSIt is the Equity Market Sentiment Index (see 
Equation 1) on day t.

While it was not possible to confirm whether EMSI Granger causes MBI 
return or not, results indicate that the EMSI is able to explain changes 
in the MBI returns. The results from an estimation of Equation  (1), 
which appear in Table 9.4, indicate that a majority of the variation in 
MBIt is explained by the two independent variables MBIt−1 and EMSIt 
(R2 = 0.56). Interestingly, while MBIt−1 (the lagged value of the return in 
MBI) has an insignificant impact on the dependent variable MBIt, the 
coefficient on EMSIt is highly significant. This implies that returns in 
the MBI for any given day were primarily driven not by returns on the 
previous day, but by the risk-seeking behaviour of market participants 
for that particular day.

To investigate the impact of the EMSI on the MBI further, the follow-
ing equation is estimated, which includes additional lagged values of 
the EMSI and the MBI6

MBIt =  β0 + β1 MBIt−1 + β2 MBIt−2 + β3 MBIt−3 + β4 MBIt−4 + β5 MBIt−5  

+ β6 MBIt−6 + δ0EMSIt + δ1EMSIt−1 + δ2EMSIt−2 + δ3EMSIt−3  

+ δ4EMSIt−4 + δ5EMSIt−5 + εt (3)

(MBIt and EMSIt are defined earlier). To avoid autocorrelation problems 
associated with estimating Equation (3) using ordinary least squares, 
the polynomial distributed lagged model was used (see Harvey, 1990). 
The results from the estimation of Equation (3) appear in Table 9.5.
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Table 9.5 Explanation of Massachusetts Bloomberg Index returns using poly-
nomial distributed lagged model estimatesa

Variable Coefficient t-statistic

MBIt−1 −0.24937 −4.63278**
MBIt−2 −0.08360 −1.99927*
MBIt−3 0.02330 0.51883
MBIt−4 0.07134 1.68805
MBIt−5 0.06051 1.88195
MBIt−6 −0.00919 −0.22753
Sum of lags −0.18702 −1.09072
EMSIt 0.03873 16.3857**
EMSIt−1 0.02262 13.0613**
EMSIt−2 0.01043 4.48360**
EMSIt−3 0.00215 0.86171
EMSIt−4 −0.00221 −0.93336
EMSIt−5 −0.00265 −0.82559
Sum of lags 0.06908 7.47905**
R-squared 0.570109
Adjusted R-squared 0.559317
Durbin Watson statistic 1.846193
F statistic 52.82586
Value (F statistic) 0.0000

* Denotes significance at 5 per cent level.
** Denotes significance at 1 per cent level.
aMBIt = β0 + β1 MBIt−1 + β2 MBIt−2 + β3 MBIt−3 + β4 MBIt−4 + β5 MBIt−5 + β6 MBIt−6 + δ0 

EMSIt + δ1EMSIt−1 + δ2EMSIt−2 + δ3EMSIt−3 + δ4EMSIt−4 + δ5EMSIt−5 + εt 

MBIt = Massachusetts Bloomberg Index return from day t − 1 to t 
MBIt−i = i period lagged value of MBIt

EMSIt = Equity Market Sentiment Index for Massachusetts on day t 
EMSIt−i = i period lagged value of EMSI t

Table 9.4 Explanation of Massachusetts Bloomberg Index returns using ordinary 
least squares estimatesa

Variable Coefficient t-statistic p-value

Constant −0.001321 −2.96277 0.0033
MBIt−1 0.040734 0.977536 0.3342
EMSIt 0.046143 17.78022 0.0000
R-squared 0.561510
Adjusted R-squared 0.557973
Durbin Watson statistic 2.231518
F statistic 158.7884
Value (F statistic) 0.0000

aMBIt = β0 + β1 MBIt−1 + β2 EMSIt + εt

MBIt = Massachusetts Bloomberg Index return from day t − 1 to t
MBIt−1 = one period lagged value of MBIt

EMSIt = Equity Market Sentiment Index on day t
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A number of important observations emerge from an examination 
of Table 9.5. A comparison of the t-ratios across the different lagged 
variables indicates that the most significant variables explaining MBIt 
are the contemporaneous and one-day lagged values of the EMSI. The 
second lagged value of the EMSI is significant as well. Although they are 
relatively less significant, the lagged values of MBIt do play a significant 
role in the equation; however, they lose their significance after two lags. 
Most importantly, while the sum of all the lagged values of MBIt jointly 
does not significantly affect MBIt, the lagged values of EMSIt combined 
do play a significant role. These results suggest that the EMSI better 
explains MBI returns than do past returns of the MBI itself.

Conclusion

There has been growing interest in investor psychology as a potential 
explanation for stock price movements. This study, using a technique 
developed in Persaud (1996), constructs a measure called the Equity 
Market Sentiment Index (EMSI), which uses publicly available data 
to measure the market’s willingness to accept the risks inherent in an 
equity market at a given point in time. This measure relates the rank of 
a stock’s riskiness to the rank of its return and therefore directly meas-
ures the market’s pricing of the risk-return trade-off. 

From data for the portfolio of firms included in the MBI, it is found 
that the EMSI captures Massachusetts-related news events as reported 
in the Boston Globe and is highly correlated with the MBI. Moreover, 
daily price movements in the MBI are significantly related to investor 
sentiment. In fact, the results indicate that lagged values of the EMSI 
explain changes in the market index value better than lagged values of 
the market index itself. This has important implications, as it appears 
that short-run changes in the market index value are driven primarily 
by investor sentiment rather than by the index’s own price momentum. 
Researchers and practitioners should pay close attention to investor sen-
timent as a determinant of changes in financial markets.
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Notes

1. The Massachusetts Bloomberg Index follows the performance of public com-
panies which are either based in or do considerable business in Massachusetts. 
This Massachusetts Bloomberg Index closely approximates other indices that 
contain a larger collection of firms.

2. Persaud discusses the risk appetite in a research report published by JP Morgan 
Securities Ltd. This idea has received attention in the ‘Economics Focus’ series 
in the Economist (1996), and in a 1998 conference on business cycles organ-
ised by the Federal Reserve Bank of Boston. Other studies (eg Baek et al. (2005) 
have used Persaud’s notion of risk appetite to construct risk appetite indices 
applicable to different contexts.

3. In Persaud, the risk of a currency is proxied by the yield on the bonds denom-
inated in that currency.

4. The reverse argument applies when the risk appetite falls. High- risk (or high-
yielding) currencies would be devalued more than those perceived to be safe.

5. Results do not change if standard deviations of returns over a different num-
ber of days are used.

6. Standard specification tests were used to determine the appropriate number 
of lags included for both variables.
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