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ABSTRACT 

This paper aims to clarify the characteristics of stock return dynamics when investor sentiment is deteriorated in equity 
markets. Further, prior to our empirical analysis, we newly develop the measures of return conjunction and the expo-
nentially weighted correlation coefficient. Namely, our contributions are as follows. First, this paper clarifies the fact 
that when market sentiment is deteriorated, stock returns present conjunctional behavior. Second, for our empirical 
analysis, we newly develop two kinds of conjunction measures of stock returns. Third, we also develop the exponen-
tially weighted correlation coefficient measure referring to the exponentially weighted volatility suggested by J.P. Mor-
gan. This correlation measure is a useful tool because it captures forward-looking correlation without difficulty caused 
by model estimation. 
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1. Introduction 
Academic researchers and practitioners are increasingly 
paying attention to investor sentiment in stock markets. 
Representative studies regarding this market sentiment 
are such as [1-6]. 

In addition, many new studies are following the above 
studies as seen in [7-11]; however, as far as we know, 
there seems to be no study which investigates the stock 
return dynamics when market sentiment is deteriorated. 

Focusing on this point, this paper aims to clarify the 
characteristics of return dynamics in markets with dete-
riorated sentiment. This is the main objective of this pa-
per. Furthermore, in the process of our analysis, we 
newly develop the measures of stock return conjunction 
and the exponentially weighted correlation coefficient 
measure as we describe the details in later sections. 

This paper’s contributions are as follows. First, this 
study clarifies that when market sentiment is deteriorated, 
stock returns show conjunctional behavior. Second, prior 
to our empirical analysis, we newly develop two kinds of 
conjunction measures of stock returns. Third, we also 
develop the exponentially weighted correlation coeffi-
cient measure referring to the exponentially weighted 
volatility suggested by J. P. Morgan [12]. This new cor-
relation measure is a useful tool especially in the situa-
tion where model parameter estimation is difficult.  

The rest of the paper is organized as follows. First, 
Section 2 develops return conjunction measures, Section 

3 explains our research design, Section 4 explains the 
data, Section 5 presents the empirical results, and Section 
6 summarizes the paper. 

2. Developments of Return Conjunction  
Measures 

First, we construct two return conjunction measures. In 
very stable markets from the viewpoint of market senti-
ment, mean values of stock returns are not connected as 
Figure 1(a) shows. However, as Figure 1(b) indicates 
when a sentiment measure, implied volatility (IV) is ex-
tremely high, stock returns move to the same direction 
with showing conjunctional behavior. To capture this 
conjunctional behavior, two issues are important. Namely, 
first is the kurtosis of return distribution, which captures 
the degree of conjunction in returns. Second is the frac-
tion of returns that move to the same direction. This is 
also important to measure the return conjunction. From 
the above two viewpoints, we construct the first conjunc-
tion measure as follows: 

1 .
m

H K
N

                  (1) 

where K denotes the kurtosis of 116 sample returns; m 
denotes the number of samples which moves to the same 
direction as the mean return of the Japanese electric ap-
pliances industry firms; and N is the number of all sam-
ples, that is, 116 in our case. Therefore, this measure 
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(a)                                               (b) 

Figure 1. Degree of return conjunction in the extremely low or high IV markets. (a) Extremely low IV markets; (b) Extremely 
high IV markets. 
 
(1) captures the degree of return conjunctional movement 
with two viewpoints. 

Further, we also construct the second measure of re-
turn conjunction as follows: 

 2 .iH K Avg r 

 

              (2) 

where K denotes the kurtosis of 116 sample returns again, 
and |Avg[ri]| means the absolute value of return average 
of the Japanese electric appliances industry firms. Hence 
this measure captures the degree of conjunctional return 
movement by incorporating the return kurtosis and skew- 
ness because the absolute value of return average reflects 
the actual return skewness. 

Figure 2 displays the time-series trends of our first 
return conjunction measure (1), and Figure 3 exhibits the 
time-series dynamics of our second return conjunction 
measure (2), respectively. 

3. Research Design 

By using a stock market sentiment measure, implied 
volatility (IV) values from the Nikkei 225 options, we 
design our empirical research. To design our research 
effectively, we focus on extremely low IV dates and ex- 

tremely high IV dates in our sample. More concretely, 
for our empirical tests, we regard extremely high IV 
dates as those when IV exceeds 80.0, while extremely 
low IV dates as those when IV is less than 13.5. As dis-
played in Table 1, only 13 extremely low IV days are 
seen in 3274 business days in our full sample. Also, Ta-
ble 1 indicates that only 11 days are recognized as ex-
tremely high IV days. 

Moreover, further looking at the situation in Table 1, 
we understand that extremely low IV dates focus on a 
certain period, and extremely high IV dates also focus on 
a certain period. Therefore, this paper designs the high 
IV period as 45 successive business days from May 31, 
2005 to August 2, 2005; while we set the low IV period 
as 45 successive business days from October 10, 2008 to 
December 16, 2008.  

Based on the above setting, we investigate whether 
correlations between IV and our conjunction measures 
increase in the period when market sentiment is deterio-
rated. For statistically rigorous tests, we conduct t-tests 
and Welch’s tests by incorporating the following new 
correlation coefficient measure of IV and our return con-
junction measure, H: 
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Figure 2. Trends of the first conjunction measure of stock returns. 
 

 

Figure 3. Trends of the second conjunction measure of stock returns. 
 

Table 1. Dates and values of IVs when extremely high or low IVs are recorded. 

Panel A. Extremely low implied volatility markets Panel B. Extremely high implied volatility markets 

Dates Values of IV Dates Values of IV 

Feb. 6, 2004 11.52 Oct. 16, 2008 83.39 

Nov. 26, 2004 13.35 Oct. 27, 2008 83.89 

Mar. 22, 2005 11.72 Oct. 28, 2008 82.27 

Apr. 1, 2005 13.31 Oct. 29, 2008 82.41 

Apr. 4, 2005 13.38 Oct. 30, 2008 86.15 

Jun. 16, 2005 12.11 Oct. 31, 2008 91.45 

Jun. 23, 2005 13.35 Nov. 4, 2008 81.21 

Jun. 24, 2005 13.22 Nov. 7, 2008 86.96 

Jun. 28, 2005 13.17 Nov. 13, 2008 80.37 

Jul. 1, 2005 12.66 Nov. 20, 2008 81.58 

Jul. 4, 2005 12.83 Nov. 21, 2008 83.80 

Jul. 5, 2005 12.89   

Jul. 6, 2005 13.18   

Our full samples are 3274 and the full daily sample period is from January 5, 1998 to April 28, 2011. The expression of “Extremely low implied volatility mar-
kets” in panel A indicates the dates when IV is less than 13.5. On the other hand, the expression of “Extremely high implied volatility markets” in panel B 
indicates the dates when IV exceeds 80.0. Further, the column labeled “Values of IV” displays the annualized implied volatility values from the Nikkei 225 
options. We regard the markets when IV exceeds 80.0 as markets with deteriorated sentiment, while the markets when IV is less than 13.5 are regarded as mar-

ets with stable sentiment. k 
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5. Empirical Results where θ denotes a parameter, S is the number of samples, 

IV with bar is the mean value of implied volatilities, and 
H with bar denotes the mean value of conjunction meas-
ure. Formula (3) is the exponentially weighted correla-
tion coefficient (EWCC), which gives heavier weight on 
newer samples and lighter weight on older samples. Not 
in computing correlation coefficient but in volatility es-
timation, J. P. Morgan [12] uses this exponentially weighted 
method with employing the value of 0.94 in θ. Thus this 
paper employs the same value in θ of formula (3). Also, 
we use past 20 business days (i.e., S = 20 in formula (3)) 
in computing the EWCC. The situation of sample weights 
is exhibited in Figure 4. Using this favorable EWCC for 
capturing changing correlations between two variables 
more promptly than standard correlation coefficient, we 
test whether degree of return conjunction increases when 
market sentiment is deteriorated. 

This section describes our empirical results. We use the 
EWCC for all below tests that need correlation coeffi-
cients. First, panel A of Table 2 exhibits the t-test results. 
In the test, null hypothesis is no correlation between the 
degree of return conjunction and IV in stable market, 
while alternative hypothesis is positive correlation be-
tween two exists. The results show that in the test using 
our second conjunction measure, null hypothesis is re-
jected. However, in the test using our first conjunction 
measure, null hypothesis is supported. Hence we under-
stand that in stable markets, the degree of return conjunc-
tion and IV are not necessarily correlated. 

Next, panel B of Table 2 exhibits the similar t-tests as 
in panel A. In the tests, null hypothesis is no correlation 
between the degree of return conjunction and IV in mar-
kets with deteriorated sentiment, while alternative hy-
pothesis is positive correlation exists. The results indicate 
that in both tests using our two kinds of conjunction 
measures, null hypothesis is rejected. Therefore, we un-
derstand that in markets with deteriorated sentiment, the 
degree of return conjunction and IV are statistically 
strongly correlated, and these have positive returns. This 
means that when market sentiment is deteriorated, stock 
returns present strong conjunctional behavior. 

4. Data 

The full sample period of our daily data is from January 
5, 1998 to April 28, 2011. We use return data (from 
Nikkei Inc.) of 116 Japanese electric appliances industry 
companies, which are listed in the Tokyo Stock Ex-
change (TSE) First Section. Currently, the number of the 
electric appliances industry companies is the largest in 
the Tokyo Stock Price Index (TOPIX). Hence we under- 
stand that this industry is very important and core for the 
Japanese stock markets and this paper uses these compa-
nies’ data. 

Further, panel C of Table 2 implements Welch’s tests. 
The null hypothesis of the tests is that the correlation 
coefficient between the degree of return conjunction and 
IV is the same in the low- and high-IV markets. While 
alternative hypothesis is the above correlation is higher 
in the high-IV markets than in the low-IV markets. The 
results demonstrate that in both tests using our two kinds 
of conjunction measures, null hypothesis is rejected. 
Therefore, this result means that in markets with deterio-
rated sentiment, the degree of return conjunction be-
comes stronger. To sum up, when investor sentiment is 
deteriorated, stock returns strongly move to the same 
direction with showing conjunctional behavior. Further, 
our first conjunction measure captures this conjunctional 
return dynamics better than our second measure. 

We also use the implied volatility data from the Nikkei 
225 options (from Osaka University) to measure market 
sentiment. Generally, it is considered that extremely high 
implied volatility means that underlying stock market 
sentiment is deteriorated. 
 

 

6. Conclusions 

This paper explored the degree of stock return conjunc-
tion in markets with deteriorated sentiment. Our research 
presented following novel contributions. 

First, this paper newly developed the measures of re-
turn conjunction. By using these measures, we clarified 
and captured the return dynamics when investor senti-
ment is deteriorated in stock markets. 

Second, we also developed the exponentially weighted 
correlation coefficient (EWCC) referring to the expon- 
entially weighted volatility of J. P. Morgan. This EWCC 
is forward-looking and very useful in the sense that it  

Figure 4. Standardized sample weights of the exponentially 
weighted correlation coefficient. 
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Table 2. Results of t-tests and Welch’s tests of correlation between conjunction measures and implied volatility. 

Panel A. t-tests of the mean values of correlation coefficients (EWCC) > 0 in the low IV markets (Alternative hypothesis) 

 Results of the first conjunction measure Results of the second conjunction measure 

t-value 1.244 10.424** 

p-value 0.110 0.000 

Panel B. t-tests of the mean value of correlation coefficients (EWCC) > 0 in the high IV markets (Alternative hypothesis) 

 Results of the first conjunction measure Results of the second conjunction measure 

t-value 2.586** 10.068** 

p-value 0.007 0.000 

Panel C. Welch’s tests of the mean value of correlation coefficients (EWCC) in the high IV markets > mean value of correlation coefficients 
(EWCC) in the low IV markets (Alternative hypothesis) 

 Results of the first conjunction measure Results of the second conjunction measure 

t-value 1.580* 2.527** 

p-value 0.059 0.007 

Our full samples are 3274 and the full daily sample period is from January 5, 1998 to April 28, 2011. The expression of “low IV markets” indicates the low IV 
period that includes many dates when IV is less than 13.5. On the other hand, the expression of “high IV markets” indicates the high IV period that includes 
many dates when IV exceeds 80.0. More concretely, we set the high IV period as 45 successive business days from May 31, 2005 to August 2, 2005; while the 
low IV period means 45 successive business days from October 10, 2008 to December 16, 2008. In panels A and B, t-tests are conducted, and in panel C, 
Welch’s tests are performed. The null hypothesis in panel A is the mean value of the exponentially weighted correlation coefficients (EWCC) in the low IV 
markets = 0. The null hypothesis in panel B is the mean value of the exponentially weighted correlation coefficients (EWCC) in the high IV markets = 0. Fur-
ther, the null hypothesis in panel C is the mean value of the exponentially weighted correlation coefficients (EWCC) in the high IV markets = the mean value of 
the exponentially weighted correlation coefficients (EWCC) in the low IV markets. We use two measures of conjunction we developed and the annualized 
implied volatility values from the Nikkei 225 options for above tests. **denotes the statistical significance at the 5% level and *denotes the statistical signifi-
cance at the 10% level. 

 
captures the changing correlation of two arbitrary assets 
without model estimation difficulty. 

Furthermore, most importantly, using EWCC and 
market sentiment measure, IV, we derived novel finding 
that when market sentiment is deteriorated, stock returns 
strongly present conjunctional behavior. As above, our 
new financial tool developments and novel findings 
demonstrated in this paper will contribute to the body of 
academic researches of financial economics and financial 
engineering. We consider that future related works using 
our developed tools and related data may be also valu-
able, and these works are our future tasks. 
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