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Brief Summary

This study tests for herding towards the market consensus for the US and the
Eurozone equity markets and financial industries.

Applying OLS and quantile regression methods, we find that herding is more
likely to be present in the high quantiles, entailing herding effects under
turbulent market conditions.

However, when we condition on the financial crises periods, we find evidence
of herding only during the Eurozone crisis.

Our results also support the herding presence in case of asymmetric
conditions of volatility, credit deterioration, funding illiquidity and economic
policy uncertainty.

Furthermore, we provide evidence that the cross-sectional dispersion of
returns of the domestic equity market can be partly explained by the
corresponding dispersions of the financial sector and its industries, with the
latter having influence on the herding of the domestic equity market.

We extend this analysis to the last two main crises, introducing new
evidences of “spurious” and “intentional” herding activity, suggesting that
different crises may affect herding behavior in different ways.
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Motivation I

Policymakers and supervisory authorities are interested in identifying
correlated patterns of trades that may aggravate returns’ volatility, eroding
the financial stability (Demirer et al., 2010).

A large body of research covered herding effects in several stock markets.

Christie and Huang (1995) examined twelve US industries,Gleason et al.
(2004) use intra-day data to examine herding on nine S&P500 sectors of
Exchange Traded Funds during periods of market’s extreme movements.
Chang et al. (2000) analyzed US, Hong Kong, Japan, South Korea, and
Taiwan.
comprehensive analysis of herding in Chinese stock markets (see, Demirer and
Kutan, 2006; Tan et al., 2008; Chiang et al., 2010).
cross-country herding effects: Chiang and Zheng (2010), herding within
eighteen countries, advanced markets (seven), Latin American markets (four)
and Asian markets (seven);Economou et al. (2011) provide evidence of
cross-country herding for four South European markets, while Mobarek et al.
(2014) enlarged the sample under analysis to eleven developed European
markets.
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Motivation II

Galariotis et al. (2015) report evidence of herding for US investors when
fundamental macroeconomic announcements are released and spillover herding
effects from the US to the UK markets. Moreover, they examine the presence
of “spurious” and “intentional” herding in these two markets. Lastly,
Galariotis et al. (2016) provide new evidence on the relation between herding
behavior and equity market’s liquidity for the G5 markets, namely US, France,
Germany, UK and Japan.

Overall, emerging markets tend to herd more likely than developed markets.

Our motivation to study the presence of herding in the Eurozone at
aggregate level, rather than considering “stand-alone countries”, is that
herding threatens the financial stability of the Eurozone, and therefore all the
Eurozone markets would experience extreme tail conditions that would call
upon the European Central Bank (ECB) intervention.

We also consider herding under market asymmetry conditions, providing
evidence of herding in case of higher/lower volatility, credit deterioration,
funding illiquidity, and economic policy uncertainty.
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Motivation III

We analyze the presence of “spurious” and “intentional” herding in the US
and Eurozone markets and financial industries during the entire sample
period and the last two main crises.
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Period of Study

We examine the existence of herding effects in the US and Eurozone equity
markets from January 2005 to December 2017, and during the GFC and the
EZC.

GFC covers the period from the 9th August of 2007, when BNP Paribas froze
three funds because of subprime mortgage sector problems, to the 31th of
March 2009, the day marking the first signs of stabilization

EZC covers the period from the 2nd of May 2010, the first bailout package of
the International Monetary Fund (IMF) for Greece, to the 31th of December
2012, the month in which the Greek government bought-back EUR 21 billion
of their bonds
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Measuring Herding

There are two main types of measures of herding behavior at this moment in
time:

1 based on cross-sectional data on stock returns (Christie and Huang, 1995;
Chang et al., 2000; Hwang and Salmon, 2004)

2 spanned by measures constructed on transaction data (Lakonishok et al.,
1992; Wermers, 1999; Welch, 2000).

Christie and Huang (1995) developed the following regression to test for
herding: CSSDt = α + βLDL

t + βUDU
t +et ; where

CSSDt =

√∑N
i=1(Ri,t − Rm,t)2

N − 1

and DL
t (DU

t ) is a dummy variable that takes the value 1 if the market return
at time t lies in the extreme lower (upper) tail of the distribution, and 0
otherwise

Christie and Huang (1995) can only be used to analyse herding effects during
period of market distress. It does not allow to model herding during tranquil
periods of the market (Hwang and Salmon, 2004).
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We use the CSAD herding measure introduced by Chang et al. (2000),

CSADt =
1

N

N∑
i=1

|Ri,t − Rm,t | (1)

where Ri,t is the company i return at time t, Rm,t is the cross-sectional
average return of all N companies at time t.

Chang et al. (2000) define the non-linear relationship between return
dispersions and the market return as follows:

CSADt = α + γ1|Rm,t |+ γ2R
2
m,t + et (2)

where Rm,t is the cross-sectional average of the N returns in the aggregate
market portfolio at time t.

The non-linear term (R2
m,t) is introduced to capture the herding effect

We employ the regression model (2) for each market to test for herding
behavior, indicated by a γ2 negative and statistically significant.
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Testing for Herding During Crises

We examine whether or not the herding effects are more pronounced during
the last two main financial crises, namely the GFC and the EZC.

We augment the Eq. (2) with a dummy variable DCrisis that takes the value 1
during the crisis period and 0 otherwise:

CSADt = α + γ1|Rm,t |+ γ2R
2
m,t + γ3D

CrisisR2
m,t + et (3)

In Eq. (3), herding behavior is detected if γ3 is negative and significant.
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Testing for Herding around Market Asymmetries

we capture asymmetric market conditions of higher and lower considering:

1 market volatility;
2 credit deterioration;
3 funding illiquidity;
4 economic policy uncertainty, respectively.

As in Chiang and Zheng (2010), we estimate the asymmetric behavior of
return’ dispersion

CSADt = α + γ1D
High|Rm,t |+ γ2(1− DHigh)|Rm,t |

+ γ3D
HighR2

m,t + γ4(1− DHigh)R2
m,t + et (4)

where DHigh equals 1 if the market asymmetry on day t is greater than the
previous 22-trading day (1-trading month) moving average and 0 otherwise.

Herding effect is present if γ3 (γ4) is negative and statistically significant. If
γ3 < γ4 and these values are significant, the herding effects are more
pronounced during the market distressed periods.
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The following models underpin our analysis for the US and Eurozone:

CSADUS,m,t = α + γ1|RUS,m,t |+ γ2R
2
US,m,t + δ1CSADUS,j,t + δ2R

2
US,j,t + et

(5)

CSADEZ ,m,t = α + γ1|REZ ,m,t |+ γ2R
2
EZ ,m,t + δ1CSADEZ ,j,t + δ2R

2
EZ ,j,t + et

(6)
where

CSADUS,m,t (CSADEZ ,m,t) is the CSAD referring to the N stock in the
aggregate market portfolio at time t,

RUS,m,t (REZ ,m,t) is the cross-sectional average of the corresponding N
returns at time t,

CSADUS,j,t (CSADEZ ,j,t) is the CSAD referring to the n stock in the financial
sector portfolio, or financial industry portfolio, at time t and

R2
US,j,t (R2

EZ ,j,t) is the squared cross-sectional average of the corresponding n
returns at time t.

In the U.S., the presence of herding effects between the market “m” and the
financial sector, or one of its industry, “j”, is highlighted by δ2 negative and
statistically significant.
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Fundamental vs Non-fundamental Information I

CSAD due to non-fundamental information is estimated as the residuals in
the regression:

CSADt = α + β1(Rm,t − Rft) + β2HMLt + β3SMBt + β4MOMt + εt (7)

where (Rm,t − Rft) is the market risk premium, HMLt is the High Minus Low
return factor, SMBt is the Small Minus Big return factor, and MOMt is the
Momentum factor, at time t. The residuals of model (7) represent the
measure of clustering due to investors responding to non-fundamental
information:

CSADNONFUND,t = εt (8)

It follows that the difference between the total CSADt and the
CSADNONFUND,t represents the measure of clustering due to investors
responding to fundamental information:

CSADFUND,t = CSADt − CSADNONFUND,t (9)
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Fundamental vs Non-fundamental Information II

“spurious” and “intentional” herding can be separated:

CSADNONFUND,t = α + γ1|Rm,t |+ γ2R
2
m,t + et (10)

CSADFUND,t = α + γ1|Rm,t |+ γ2R
2
m,t + et (11)

In Eq. (10) and (11), herding effects driven by non-fundamental and
fundamental information correspond to a negative and statistically significant
γ2.

We estimate the coefficients of the following two regressions, similar to Eq.
(3):

CSADNONFUND,t = α + γ1|Rm,t |+ γ2R
2
m,t + γ3D

CrisisR2
m,t + et (12)

CSADFUND,t = α + γ1|Rm,t |+ γ2R
2
m,t + γ3D

CrisisR2
m,t + et (13)
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Fundamental vs Non-fundamental Information III

DCrisis is a dummy variable that takes the value 1 during the crisis and 0
otherwise. In the presence of herding effects driven by non-fundamental and
fundamental information, during the crisis period, γ3 is negative and
statistically significant in Eq. (12) and (13), respectively.
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Data

daily equity prices from all the stocks of S&P500 and S&P Europe 350, from
January 2005 to December 2017, only active stocks.

S&P500 captures approximately 80% coverage of available market
capitalization; the S&P Europe 350 accounting for around 70% of the
region’s market capitalization.
daily equity prices from all the constituent stocks of S&P 500 Banks Industry
Group GICS Level 2 (S&P Europe 350 Banks Industry Group GICS Level 2),
S&P 500 Diversified Financials Industry Group GICS Level 2 (S&P Europe
350 Diversified Financials Industry Group GICS Level 2), S&P 500 Insurance
Industry Group GICS Level 2 (S&P Europe 350 Insurance Industry Group
GICS Level 2) and S&P 500 Real Estate Industry Group GICS Level 2 (S&P
Europe 350 Real Estate Industry Group GICS Level 2).
3271 daily returns for the US, and 3327 daily returns for the Eurozone, from
Bloomberg.
The economic and financial variables are: VIX (VSTOXX), CDX (iTraxx),
and the US (EU) TED spread. They are all taken at daily frequency from
Bloomberg. We also consider EPU for U.S. and Europe and daily returns of
the SMB, HML and MOM factors have been downloaded from Kenneth
French’s online data library.
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Descriptive statistics of CSAD and Rm for the US and Eurozone equity markets,
financial sectors and industries.

Panel A: US equity market

All US Equities All Financial Industries Banks Diversified Financials Insurance Real Estate

CSAD Rm CSAD Rm CSAD Rm CSAD Rm CSAD Rm CSAD Rm

Mean 1.07 0.03 1.00 0.02 0.82 -0.00 0.98 0.03 0.83 0.01 0.84 0.02
Median 0.93 0.08 0.77 0.08 0.54 0.02 0.79 0.08 0.60 0.07 0.67 0.07
Max 5.31 10.61 8.36 16.27 11.43 19.85 8.30 14.69 11.99 14.58 7.94 20.73
Min 0.37 -10.93 0.28 -17.95 0.13 -22.88 0.23 -16.48 0.10 -14.62 0.21 -20.67
Std 0.51 1.32 0.77 1.86 0.91 2.44 0.70 1.88 0.88 1.76 0.64 2.02
N 3271 3271 3271 3271 3271 3271

Panel B: Eurozone equity market

All Eurozone Equities All Financial Industries Banks Diversified Financials Insurance Real Estate

CSAD Rm CSAD Rm CSAD Rm CSAD Rm CSAD Rm CSAD Rm

Mean 1.07 0.02 1.06 0.00 1.13 -0.01 0.93 0.02 0.87 0.01 0.78 0.00
Median 0.95 0.07 0.89 0.03 0.94 0.01 0.79 0.08 0.68 0.06 0.61 0.03
Max 4.63 8.56 7.53 12.67 14.21 15.48 5.71 14.99 8.24 13.33 7.11 9.85
Min 0.40 -8.05 0.36 -12.37 0.23 -15.86 0.20 -12.00 0.19 -13.90 0.00 -11.20
Std 0.45 1.21 0.63 1.64 0.76 1.93 0.53 1.54 0.67 1.67 0.62 1.54
N 3327 3327 3327 3327 3327 3327

All Market Equities All Financial Equities Banks Diversified Financials Insurance Real Estate

H0: CSAD 0.36 3.91*** 15.49*** -3.45*** 1.96** -3.80***
H0: Rm -0.40 -0.39 -0.18 -0.12 -0.13 -0.55
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Estimates of herding behavior for the US and Eurozone equity markets and
financial industries, during the period from January 2005 to December 2017.

Panel A: United States Panel B: Eurozone

γ1 γ2 α Adj. R2 γ1 γ2 α Adj. R2

All Market Equities

OLS 0.261*** 1.568*** 0.008*** 46.98% 0.209*** 2.765*** 0.009*** 41.52%
Quantile Regression
τ=10th 0.106*** 1.936*** 0.006*** 12.57% 0.079*** 3.088*** 0.007*** 13.42%
τ=25th 0.112*** 2.639*** 0.007*** 14.96% 0.092*** 3.677*** 0.007*** 16.00%
τ=50th 0.139*** 3.729*** 0.008*** 20.40% 0.127*** 4.212*** 0.008*** 19.97%
τ=75th 0.214*** 4.382*** 0.009*** 27.15% 0.211*** 3.894*** 0.009*** 25.22%
τ=95th 0.646*** -1.964** 0.012*** 39.38% 0.581*** -1.229 0.012*** 30.29%
τ=99th 0.517*** -1.621* 0.021*** 36.07% 0.685*** -4.308** 0.020*** 31.02%
Banks
OLS 0.278*** 0.466* 0.004*** 53.64% 0.220*** 1.774* 0.008*** 44.74%
Quantile Regression
τ=10th 0.077* 0.913 0.002*** 14.31% 0.138*** 1.011*** 0.004*** 15.54%
τ=25th 0.114*** 0.947*** 0.003*** 19.36% 0.164*** 1.315*** 0.005*** 18.34%
τ=50th 0.178*** 0.993*** 0.004*** 26.04% 0.189*** 1.797** 0.007*** 21.93%
τ=75th 0.301*** 0.775*** 0.005*** 32.86% 0.182*** 3.155*** 0.010*** 26.23%
τ=95th 0.632*** 0.039 0.009*** 46.46% 0.328*** 4.088*** 0.015*** 32.82%
τ=99th 1.091*** -2.887*** 0.016*** 47.56% 0.465*** 2.602*** 0.025*** 33.15%
Diversified Financials
OLS 0.281*** 0.576 0.006*** 47.93% 0.198*** 1.111*** 0.007*** 32.53%
Quantile Regression
τ=10th 0.132*** 0.585*** 0.004*** 13.08% 0.067*** 1.634*** 0.004*** 9.03%
τ=25th 0.128*** 1.716*** 0.005*** 16.37% 0.100*** 1.390*** 0.005*** 10.54%
τ=50th 0.180*** 1.768*** 0.006*** 21.94% 0.141*** 1.817*** 0.006*** 13.56%
τ=75th 0.283*** 1.186*** 0.008*** 29.52% 0.225*** 1.343*** 0.008*** 17.93%
τ=95th 0.540*** -0.293 0.012*** 37.38% 0.466*** 0.080 0.012*** 26.10%
τ=99th 0.991*** -3.839*** 0.020*** 38.54% 0.318 3.649 0.022*** 25.54%
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Estimates of herding behavior for the US and Eurozone equity markets and
financial industries, during the period from January 2005 to December 2017.

Panel A: United States Panel B: Eurozone
Insurance
OLS 0.306*** 2.001*** 0.005*** 60.21% 0.223*** 1.969*** 0.006*** 46.32%
Quantile Regression
τ=10th 0.047 3.045* 0.003*** 13.96% 0.073*** 2.023*** 0.004*** 13.52%
τ=25th 0.087*** 3.349*** 0.004*** 19.63% 0.073*** 3.113*** 0.004*** 16.95%
τ=50th 0.143*** 3.325*** 0.005*** 26.69% 0.121*** 3.116*** 0.005*** 21.77%
τ=75th 0.267*** 3.502*** 0.006*** 35.47% 0.215*** 2.599** 0.007*** 27.15%
τ=95th 0.809*** -0.483 0.008*** 51.48% 0.725*** -1.440** 0.010*** 37.49%
τ=99th 1.175*** -3.346 0.016*** 52.39% 0.992*** -3.847*** 0.019*** 36.35%
Real Estate
OLS 0.274*** 0.251 0.005*** 58.90% 0.131*** 2.708*** 0.006*** 25.92%
Quantile Regression
τ=10th 0.105*** 0.701*** 0.004*** 15.47% 0.023 2.298* 0.003*** 5.46%
τ=25th 0.128*** 1.050* 0.004*** 19.49% 0.046*** 2.698*** 0.004*** 8.25%
τ=50th 0.174*** 1.169 0.005*** 26.10% 0.069*** 3.466*** 0.005*** 10.78%
τ=75th 0.206*** 1.683* 0.007*** 35.22% 0.141*** 3.637*** 0.007*** 14.96%
τ=95th 0.482*** -0.144 0.009*** 49.70% 0.457*** 1.714 0.012*** 21.57%
τ=99th 0.967*** -3.128*** 0.013*** 48.45% 0.603 0.996 0.022*** 21.07%
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Quantile regression estimates of herding behavior for the US and Eurozone equity markets and financial
industries, during the period from January 2005 to December 2017.

(a) US All Market Equities (b) EU All Market Equities

(a) US Banks (b) EU Banks
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(a) US Div Financials (b) EU Diversified Financials

(a) US Insurance (b) EU Insurance

(a) US Real Estate (b) EU Real Estate
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Herding behavior during crises

Estimates of herding behavior for the US and Eurozone equity markets and financial industries, during the GFC.
Panel A: United States Panel B: Eurozone

γ1 γ2 γ3 α Adj. R2 γ1 γ2 γ3 α Adj. R2

All Equities

OLS 0.372*** -5.908*** 6.605*** 0.008*** 53.00% 0.29*** -2.64 5.124*** 0.008*** 45.78%
Quantile
τ=10th 0.22*** -3.48* 4.56*** 0.006*** 15.04% 0.15*** -0.21 3.25*** 0.007*** 15.85%
τ=25th 0.21*** -2.69** 5.09*** 0.007*** 18.53% 0.19*** -1.61* 4.72*** 0.007*** 18.65%
τ=50th 0.25*** -3.75*** 6.62*** 0.008*** 24.38% 0.22*** -1.66 5.53*** 0.008*** 23.07%
τ=75th 0.28*** -3.87** 8.85*** 0.009*** 31.89% 0.26*** -1.48 8.81*** 0.009*** 28.94%
τ=95th 0.47 -6.26 11.31* 0.013*** 41.86% 0.22 -0.11 20.02 0.013*** 34.36%
τ=99th 0.48 -5.78 5.28 0.021*** 37.26% -0.16 7.39 26.89 0.023*** 32.63%
Banks
OLS 0.362*** -3.83*** 3.851*** 0.004*** 57.19% 0.23*** 0.35 1.840*** 0.008*** 46.76%
Quantile
τ=10th 0.11*** -0.61 1.39* 0.002*** 14.76% 0.14*** 0.64 0.63 0.004*** 15.77%
τ=25th 0.15*** -0.65 1.64*** 0.003*** 20.69% 0.17*** 0.65*** 0.92*** 0.005*** 18.69%
τ=50th 0.26*** -2.54*** 3.08*** 0.003*** 28.76% 0.19*** 1.22*** 1.80*** 0.007*** 22.91%
τ=75th 0.41*** -5.19*** 5.58*** 0.004*** 36.38% 0.23*** 0.84*** 2.77*** 0.009*** 27.53%
τ=95th 0.61*** -5.83*** 6.30*** 0.009*** 48.72% 0.26*** 0.43 7.38* 0.016*** 35.63%
τ=99th 1.15*** -8.81*** 5.68*** 0.015*** 49.08% 0.41*** -0.89 5.60** 0.025*** 35.04%
Financials
OLS 0.371*** -4.32*** 4.318*** 0.006*** 52.12% 0.25*** -2.11 2.846*** 0.007*** 34.44%
Quantile
τ=10th 0.23*** -3.74** 3.72*** 0.003*** 14.95% 0.12*** -0.93 2.04** 0.004*** 9.68%
τ=25th 0.21*** -2.03** 3.28*** 0.005*** 19.08% 0.17*** -1.80** 2.70*** 0.005*** 11.55%
τ=50th 0.27*** -3.22*** 4.41*** 0.006*** 24.82% 0.19*** -1.64** 3.22*** 0.006*** 14.84%
τ=75th 0.34*** -3.65*** 4.94*** 0.008*** 32.14% 0.28*** -2.65*** 4.43*** 0.008*** 19.61%
τ=95th 0.51*** -5.06*** 5.52*** 0.012*** 39.57% 0.42* -3.33 7.12 0.012*** 27.58%
τ=99th 0.91 -8.79 7.40 0.020* 40.32% 0.34 -0.49 3.70 0.02*** 26.01%
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Herding behavior during crises

Estimates of herding behavior for the US and Eurozone equity markets and financial industries, during the GFC.
Panel A: United States Panel B: Eurozone

γ1 γ2 γ3 α Adj. R2 γ1 γ2 γ3 α Adj. R2

Insurance
OLS 0.430*** -5.35*** 6.436*** 0.004*** 64.17% 0.29*** -1.80 3.441*** 0.005*** 49.40%
Quantile
τ=10th 0.11*** 0.26 2.60*** 0.003*** 16.88% 0.13** -0.29 2.25** 0.003*** 14.96%
τ=25th 0.16*** -0.70 3.62*** 0.003*** 22.10% 0.14*** -0.15 2.76*** 0.004*** 18.71%
τ=50th 0.22*** -1.24 4.34*** 0.004*** 28.98% 0.19*** -0.52 3.12*** 0.005*** 23.54%
τ=75th 0.38*** -4.08*** 6.62*** 0.006*** 38.42% 0.28*** -1.56** 4.36*** 0.007*** 29.42%
τ=95th 0.73*** -8.51*** 11.46*** 0.009*** 53.83% 0.38 -0.47 13.77** 0.011*** 40.47%
τ=99th 0.84 -8.98 15.47 0.018*** 54.38% 0.67 -4.28 11.05 0.020 37.61%
Real Estate
OLS 0.33*** -4.55*** 4.40*** 0.005*** 62.93% 0.15*** 0.17 2.98** 0.006*** 28.17%
Quantile
τ=10th 0.19*** -3.51*** 3.82*** 0.003*** 18.28% 0.08*** -0.89 3.06*** 0.003*** 7.67%
τ=25th 0.20*** -3.12** 3.54*** 0.004*** 22.56% 0.13*** -1.53* 3.25*** 0.003*** 9.91%
τ=50th 0.26*** -3.70*** 4.16*** 0.005*** 29.38% 0.15*** -1.71 4.80*** 0.005*** 12.73%
τ=75th 0.28*** -3.59*** 4.64*** 0.006*** 38.29% 0.19*** -1.43 5.83*** 0.007*** 17.25%
τ=95th 0.48*** -4.44*** 4.38*** 0.009*** 51.39% 0.13 2.32*** 14.07*** 0.013*** 24.83%
τ=99th 1.00*** -10.19*** 6.90*** 0.013*** 50.27% -0.09 3.45 22.40 0.025*** 23.96%
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Quantile regression estimates of herding behavior for the US and Eurozone equity markets and financial
industries, during the EZC.

(a) US All Market Equities (b) EU All Market Equities

(a) US Banks (b) EU Banks
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(a) US Div Financials (b) EU Diversified Financials

(a) US Insurance (b) EU Insurance

(a) US Real Estate (b) EU Real Estate
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Estimates of herding behavior for the US and Eurozone equity markets and financial industries, during days of
high and low funding illiquidity.
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Estimates of herding behavior for the US and Eurozone equity markets and financial industries, during days of
high and low economic policy uncertainty.
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Main results on Asymmetric Market Conditions I

for the implied volatility OLS estimates for the US and Eurozone equity
markets and financial industries show that there is no evidence of herding
effects during higher and lower volatility conditions of the market. However,
the quantile regression provides evidence of herding effects in higher volatility
conditions for the equity market and all the financial industries, except the
insurance, in the U.S.. The herding effects is encountered for high quantiles,
indicating a more likely herding behavior during extreme stressed market in
case of higher volatility.

for credit deterioration the OLS shows no effects, neither in the lower nor in
the higher credit deterioration conditions, for equity markets and the financial
industries. The quantile estimates, the US equity market and all its financial
industries tend to herd more in the case of higher credit deterioration
conditions, in the high quantiles; in the Eurozone, the equity market, the
diversified financials and the insurance are found to herd in larger size in the
case of higher credit deterioration. There is no evidence of herding for the
banks, while, the real estate tend to herd in case of lower credit deterioration,
in the extreme quantiles.
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Main results on Asymmetric Market Conditions II

for the economic policy uncertain the OLS analysis does not show any
evidence of herding effects. The quantile regression shows herding effects
during higher economic policy uncertainty conditions for the US equity
market and the related banking and real estate industries. In the Eurozone,
there was no evidence of herding effects related to γ3, but γ4 is negative and
significant for the equity market and the related diversified financials and
insurance industries, in the upper extreme quantiles.
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Estimates of herding behavior due to non-fundamentals and fundamentals for the US and Eurozone equity
markets and financial industries.

Panel A: United States Panel B: Eurozone

CSADNONFUND,t CSADFUND,t CSADNONFUND,t CSADFUND,t
γ1 γ2 γ1 γ2 γ1 γ2 γ1 γ2

AllEquities

OLS 0.253*** 1.693*** 0.008** -0.133 0.184*** 2.751*** 0.019*** 0.071
Quantile
τ=10th 0.108*** 1.737*** -0.014*** -0.204*** 0.056** 2.840*** -0.009 0.024
τ=25th 0.120*** 2.472 -0.013* -0.007 0.084*** 2.908*** -0.001 -0.024
τ=50th 0.147*** 3.261*** 0.001 0.014 0.120*** 3.821*** 0.017*** 0.039
τ=75th 0.211*** 4.011* 0.017*** 0.018 0.229*** 3.032*** 0.028*** 0.374***
τ=95th 0.608*** -1.797*** 0.028* 0.082 0.546*** -1.115 0.070*** 0.101
τ=99th 0.473*** -1.380** 0.027 0.330 0.661*** -4.362*** 0.099*** -0.127
Banks
OLS 0.274*** 0.451* 0.005** 0.006 0.204*** 1.767* 0.010*** 0.034
Quantile
τ=10th 0.077*** 0.814 -0.027*** 0.107*** 0.107*** 1.259*** -0.003 -0.043
τ=25th 0.110*** 0.998*** -0.011*** 0.066*** 0.148*** 1.372*** -0.006* 0.139***
τ=50th 0.176*** 0.996*** 0.003 0.029 0.174*** 1.981** 0.006 0.082
τ=75th 0.297*** 0.763*** 0.024*** -0.074*** 0.165*** 3.226*** 0.020*** 0.003
τ=95th 0.640*** -0.229 0.047*** -0.120** 0.324*** 4.039*** 0.033 0.210
τ=99th 1.156*** -3.210*** 0.055*** -0.167 0.466*** 2.447*** 0.064*** -0.120
Financials
OLS 0.272*** 0.634 0.005** -0.040 0.176*** 1.154*** 0.016*** -0.001
Quantile
τ=10th 0.124*** 0.631*** -0.011*** -0.062*** 0.038*** 1.801*** -0.008 0.050
τ=25th 0.124*** 1.726*** -0.007*** -0.013 0.079*** 1.480*** -0.003 0.073***
τ=50th 0.175*** 1.715*** 0.003* -0.021 0.138*** 1.257*** 0.012** 0.005
τ=75th 0.259*** 1.598** 0.013*** 0.010 0.192*** 1.541*** 0.021*** 0.205**
τ=95th 0.501*** 0.036 0.027*** -0.063 0.429*** 0.569 0.057*** -0.146**
τ=99th 0.902*** -3.165*** 0.036*** -0.100 0.331 2.925 0.072 0.154
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Estimates of herding behavior due to non-fundamentals and fundamentals for the US and Eurozone equity
markets and financial industries.

Panel A: United States Panel B: Eurozone

CSADNONFUND,t CSADFUND,t CSADNONFUND,t CSADFUND,t
γ1 γ2 γ1 γ2 γ1 γ2 γ1 γ2

Insurance
OLS 0.301*** 2.034*** 0.005** -0.037 0.204*** 1.995*** 0.014*** 0.010
Quantile
τ=10th 0.051 2.832** -0.026*** 0.106*** 0.050*** 1.987*** -0.008* 0.044
τ=25th 0.082*** 3.452*** -0.014*** 0.062 0.053*** 3.024*** 0.000 0.035
τ=50th 0.139*** 3.324*** 0.002 0.016 0.098*** 3.070*** 0.010** 0.079
τ=75th 0.270*** 3.203*** 0.019*** -0.075** 0.201*** 2.922** 0.023*** 0.027
τ=95th 0.790*** -0.373 0.033*** -0.070*** 0.730*** -1.440*** 0.050*** 0.033
τ=99th 1.201*** -3.791*** 0.037*** -0.070 0.971*** -3.639*** 0.100*** -0.514***
Real Estate
OLS 0.274*** 0.240 0.002 -0.004 0.113*** 2.783*** 0.011*** -0.003
Quantile
τ=10th 0.116*** 0.594*** -0.012*** -0.031 0.028 1.839 -0.004 -0.072
τ=25th 0.125*** 1.112*** -0.010*** 0.061*** 0.029* 2.711*** -0.001 0.032
τ=50th 0.172*** 1.213** 0.001 0.005 0.058*** 3.479*** 0.003 0.075
τ=75th 0.204*** 1.899*** 0.010*** -0.026*** 0.123** 3.609* 0.016* 0.065
τ=95th 0.466*** 0.020 0.018*** 0.050 0.428*** 1.187 0.045*** -0.042
τ=99th 0.989*** -3.249*** 0.025* 0.002 0.359 4.824 0.059 0.203
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Quantile regression estimates of herding behavior for the US and Eurozone equity markets and financial
industries, during the EZC.
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Conclusion I

Our analysis based on the entire sample period (January 2005 – December
2017) documents a diverse presence of herding behavior.

We found evidence of herding in the high quantiles for the US

equity market,
banks,
diversified financials
real estate industries,

while for the Eurozone,

equity market
insurance industry

presence of herding only for distressed market states

no evidence of herding during the GFC, even with quantile regressions.

significant herding effects, with both OLS and quantile regressions, during
the EZC for both equity markets and all the financial industries.

The results suggest that during the EZC, US investors tended to herd also
when the market was moderately turbulent while, in the Eurozone herding is
detected only for high quantiles.
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Conclusion II

herding in US is more likely during extreme distressed market states in case
of higher volatility, while, in the Eurozone, this trend is documented only for
the diversified financials industry.

Eurozone’s banks and insurance industries tend to herd more in case of lower
volatility

credit deterioration impacts herding in the US and Eurozone equity markets
and financial industries, except of the banks industry in the Eurozone.

Similar results are found in the case of funding illiquidity market asymmetry
conditions.

presence of spillover herding effects from the insurance industry to the
domestic market in the U.S. and from the banks to the domestic market in
the Eurozone.

evidence of “intentional” herding in the US equity market and all the
financial industries while in the Eurozone, it is detected for the equity market
and the insurance industry,

presence of “spurious” herding for the diversified financials and, again, the
insurance industries.
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Conclusion III

during the GFC, our results indicate that the herding behavior was “spurious”
more than “intentional”.

contrary to what we find during the GFC, the US and the Eurozone equity
markets and financial industries tended to herd due to non-fundamental
information – “intentional” herding, during the EZC.
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Summary of the results.
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