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Abstract 

This paper explores the frequency of price overreactions 
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3. Methodology 

Our sample includes daily data from the US stock market (the Dow Jones Industrial Index) for the 

period 01.01.1990-31.12.2017; the data source is Yahoo! Finance (https://finance.yahoo.com). We 

also use monthly data on the VIX for the period 01.01.1990-31.12.2017; in this case the data source 
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𝑂𝑣𝑒𝑟𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟𝑖 =  
𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑜𝑣𝑒𝑟𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑖

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑜𝑣𝑒𝑟𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑖
   (5) 

Then the following hypotheses are tested: 

Hypothesis 1 (H1): The frequency of overreactions varies over time. 

Visual inspection is already useful to reveal patterns in the frequency of overreactions during crisis 
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Further, there is evidence that the VIX is highly correlated to the frequency of overreactions (see 

Table 6). The statistical tests reported in Table 7 and 8 confirm that the results are not the same for 

negative and positive overreactions respectively and for overreactions as a whole.    

[Insert Table 6 about here] 

 [Insert Table 7 about here] 

[Insert Table 8 about here] 

Next, we analyse further the relationship between the VIX and the frequency of overreactions. First, 

we carry out ADF tests on the series of interest (see Table 9).  

[Insert Table 9 about here] 

Since all series appear to be stationary Granger Causality tests can be performed. These confirm the 

existence of linkages between the VIX and the frequency of overreactions (see Table 10). 

[Insert Table 10 about here] 

Finally a simple linear regression VIXi=f(OFi) is estimated; the results are reported in Table 11. 

[Insert Table 11 about here] 

They imply that the VIX can be described by the following equation: 

𝑉𝐼𝑋𝑖 = 11.50 + 1.57 ×
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Table 5: Results of ANOVA and non-parametric Kruskal-Wallis tests for statistical 

differences in the frequency of overreactions between different years, 1990-2017 

ANOVA test 
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Figure 2: Monthly seasonality in overreaction frequency 

 

 

 
  

0
20
40
60
80

100
120
140
160
180
200

Ja
n

u
ar

y

Fe
b

ru
ar

y

M
ar

ch

A
p

ri
l

M
ay

Ju
n

e

Ju
ly

A
u

gu
st

Se
p

te
m

b
e

r

O
ct

o
b

e
r

N
o

ve
m

b
e

r

D
e

ce
m

b
er

Negative over Positive over Overall





 17 

Figure A.1: Frequency of overreactions: dynamic analysis over the period 1990-2017, 

annual data 

 

Figure A.2: Frequency of overreactions and VIX index: dynamic analysis over the 

period 2000-2004, monthly data 
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Figure A.3: Frequency of overreactions and VIX index: dynamic analysis over the 

period 2006-2010, monthly data 
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Figure B.1: Frequency of overreactions: dynamic analysis over the period 1990-2017, 

annual data 

 

 

Figure B.2: Frequency of overreactions and VIX index: dynamic analysis over the 

period 2000-2004, monthly data 
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Figure B.3: Frequency of overreactions and VIX index: dynamic analysis over the 

period 2006-2010, annual data 
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Appendix C 
 

Figure C.1: Dynamics of the VIX Index in 2007-2010 (taken from Caporale et al., 2016) 

 

  


