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Abstract 

Despite the number of studies that have been carried out on the stock markets, quite a rare have in particular 
analyzed the tendency of herd behavior of countries in the European Union. Therefore, the emphasis is traditionally 
put on Asian countries and the United States. The detection of the herding phenomena is particularly made with 
subjective or extrapolative techniques. Consequently, our study is relevant on two levels since that, on one hand, it 
focuses on European countries and, on the other hand, it aims to verify the existence or non existence of the herding 
phenomena according to the method elaborated by (Hwang, S; Salmon, M (2000, 2004,2008). 
Keywords: International capital markets, Herd behavior, Equity return dispersion, International finance 
Classification JEL: G15, G31 
1. Introduction 
This study is focused on Herd behaviour and market stress using the models of, and that of. The data was collected 
from four European countries namely France, UK, Germany and Italy. It has been found that these countries’ capital 
and securities market follow the herd behaviour in the events of crisis. 
In the literature of behavioral finance, herd behaviour is often used to describe the correlation in the trades resulting 
from interactions between investors. This behavior is considered to be rational for less sophisticated investors, who 
try to imitate financial gurus or monitor the activities of successful investors, since the use of their own information 
and knowledge lead to greater cost. Villatoro (2009) investigates the association between financial intermediaries’ 
(FI) reputation and herding and argued that financial intermediaries with high reputation are prone to invest in 
information, whereas those with poor reputation will tend to imitate other financial intermediaries’ portfolio 
decisions. The consequence of this behavior is herd behaviour, Nofsinger and Sias as (1999) notes,''a negotiating 
group of investors in the same direction over a period of time. "Empirically, this can lead to observed behaviors that 
are correlated between individuals and causing systematically erroneous decision making by entire populations 
(Bikhchandani et al., 1992).  
As for us, we retain the notion of herd behaviour as (Bikhchandani and Sharma 2000) for which "an individual is 
said to herd, if, without knowing the decisions of other investors, would have made the investment, but not 
undertake when it finds that other investors have decided not to undertake the investment. We therefore speak of 
herd behavior analysts and investors when they decide to ignore their own information and follow signs for 
observed decisions of other analysts and investors." 
Other authors such as (Grinblatt, Titman and Wermers 1995), and (Nofsinger and Sias 1999) propose a broader 
definition of herd behaviour, as "having a group of investors transacting in the same way, in a same direction (buy 
or sell) for a given period of time. However, the correlation in investor behavior does to the extent that they 
influence each other. This correlation may be observed if investors are independently influenced by factors and / or 
common information. " 
(Hirshleifer, D Teoh, SH 2003) distinguish between two types of behavior, "and they mean by" herd behaviour 
"(herd behavior) the convergence of behaviors and" informational cascades "situations where the individual's 
chosen action based on the observation of others regardless of his own informational signal. Thus, to achieve the 
same degree of diversification, investors need a larger selection of titles that are a lower degree of correlation. In 
addition, if market participants tend to flock the market consensus, the market behavior of investors may cause asset 
prices to deviate from economic fundamentals. Consequently, assets are not fairly priced. A number of studies have 
paid attention to market participants’ herding behavior, ranging from mutual fund managers to institutional analysts. 
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Such as, Grinblatt et al. (1995) found evidence of herding activity in mutual fund markets since fund managers tend 
to buy those securities that can make profit. Their confirmation pointed out that 77 percent of mutual fund investors 
are ‘‘momentum investors.” Welch (2000) found that the latest revisions of investment recommendations influence 
positively the next analyst’s revision. He suggested that herding toward the consensus is less likely to be caused by 
fundamental information, implying that analysts made their decision to herd on the basis of little or no information.  
While Wermers (1999) found little herding by mutual fund managers in trading average stocks; more support of 
herding in trades of small securities and in trades by growth-oriented funds was found. Lakonishok et al. (1992) 
reported that pension fund managers trade the same stocks that other managers’ trade and they follow a strategy of 
positive-feedback. On the contrary, some of the literature fails to detect herding behavior for certain market 
participants. In a research by Gleason et al. (2004), he found investors not herding during the periods of extreme 
movements in the market using ETFs. Also, it was found that the market’s response to news is not symmetric for up 
markets and down markets. 
Empirical studies of the herd behaviour behavior in the financial markets have pronged into two paths.  
The first track focuses on the behavior of co-movement based on the measurement of dynamic correlations. For 
example, in their tests of financial contagion, Corsetti et al. (2005) found ''some contagion, some 
interdependence' between the Asian stock markets. Chiang et al. (2007) reported that contagion occurred during the 
first phase of Asia financial crisis and the herd behaviour dominated the later stage  
of the crisis, as the bad news became widespread and investors comprehended the shock of the crisis. Boyer et 
al. (2006) found that, in emerging stock markets, there is greater co-movement during high volatility periods, 
signifying that crises stretch through the holdings of international investors are mainly due to contagion rather than 
changes in fundamentals.  
In another research of in a research of Cai et al. (2009) on the dynamic correlations among the six international 
stock Market indices  (U.S., UK, France, Germany, Japan and Hong Kong) and their relationship with the volatility 
of inflation and the fluctuations in market. It was found that international equity correlations are significantly 
variable in time and their growth is linked to the cyclical fluctuations in rates of inflation rates and inventory 
volatility.  
The second strand of studying the herd behaviour behavior focuses on scattering cross-sectional correlation of stock 
returns in response to the excessively changing market conditions. On investigating the information asymmetry in 
emerging markets, the researchers have predicted that investors in these markets are more probable to show herd 
behaviour. While studying international herd behavior, Chang et al. (2000) found considerable evidence of herd 
behaviour in South Korea and Taiwan and partial data from herd behaviour in Japan. However, there is no evidence 
of herd behaviour on the part of market participants United States and Hong Kong. By focusing on stocks in Hong 
Kong, Zhou and Lai (2009) found that herd behaviour activity in the market of Hong Kong tends to be more 
frequent with the shares of small investors are more likely to herd when selling rather than buying stocks. Turing to 
the Chinese, Demirer and Kutan (2006) study if investors in Chinese markets, making their investment decisions, 
are below the market consensus rather than private information during periods of market stress. Their study 
reveals no evidence of herd behaviour training, suggesting that the market Participants on the Chinese stock markets 
to make investment choices rational. Yet in a recent study of Chinese stock markets, Tan et al. (2008) report that 
herd behaviour occurs under rising and falling market conditions and is especially present in Investor A shares. 
Hwang and Salmon (2006) observe herding behavior in the markets of US, the UK, and the South Korean stock 
markets, and they find beta herding when investors believe they know where the market is heading rather than when 
the market is in crisis.  
Thus, the evidence from the studies cited above shows diverse results and that most of the herding behavior is 
present in emerging markets and not on the leading markets. Although the above studies have contributed to 
describe the herd behaviour in various markets overall, they are mainly confined to the limits of a single market. No 
attempts were made to examine the herd behaviour across borders especially in Europe. The empirical results based 
on this framework are capable of producing two drawbacks. This article differs from previous research on the 
following points. First, the data set used by Chang et al. (2000), Demirer and Kutan (2006), Tan et al. (2008), and 
Zhou and Lai (2009) in their investigation of herd behavior is limited to asian and US markets. This study includes 
Four European countries data. Specifically, we find evidence of herding behavior occurring in countries classified as 
high-tech markets and European markets. In the following lines the research will be explained in detail. In first 
section we give the details about the concepts of herd behaviour and later on discuss the models used with the 
analysis of the results discussed later on. 
2. Multi-Factorial Model Used 
In this section, we will discuss initially the sophisticated models (Hwang S, Salmon M 2001) (Hwang, S; Salmon, M 
2004) and (Hwang S, Salmon M 2008). We present thereafter in a second part this model as a basis for our study. 
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2.1 Model of Hwang and Salmon (2001, 2004, 2008) 
The (Hwang S, Salmon M 2001) and (Hwang S, Salmon M 2004) had observed the investment behavior of agents in 
the U.S. stock market. They are based on a new more powerful approach that uses a more comprehensive model 
including several factors that explain security returns (i,e the market portfolio named " ܾ݁݃݊݅݀ݎ݄݁ ܽݐ" in their 
works (Hwang S, Salmon M 2008)), size and value. Using cross-sectional dispersion of the sensitivities of stocks to 
these factors offers a potential measure of herding in relation to other factors and control "to change the 
fundamentals." The estimated coefficients on the various factors were made through a multi - factorial (ܶܲܣ).  
In their research (Hwang S, Salmon M 2008) used a sample with data on countries of United States, United 
Kingdom and South Korea. The data was monthly and came from (ݏ݁ܿ݅ݎܲ ݕݐ݅ݎݑܿ݁ܵ ݊݅ ݄ܿݎܽ݁ݏܴ݁ ݎ݋݂ ݎ݁ݐ݊݁ܥ 
 (ܧܻܵܰ) ,to measure the herding in the U.S. stock market. This includes securities listed on the NYSE ((ܴܲܵܥ)
 Their sample was comprised of 488 monthly observations .ܳܣܦܵܣܰ and (ܺܧܯܣ) ݄݁݃݊ܽܿݔܧ ݇ܿ݋ݐܵ ݊ܽܿ݅ݎ݁݉ܣ
from July 1963 to December 2003. The excess return is the market value weighted return of all shares of ܻܰܵܧ, 
 and the less the rate of return on U.S. Treasury Bond to a month is also used. For other ܳܣܦܵܣܰ  and  ܺܧܯܣ
factors (Fama, EF, French, KR 1993), they use the size (Small Minus Big SMB), Book to market (High Minus Low 
HML), and momentum data extracted from ݄ݐ݁݊݊݁ܭ and ݄ܿ݊݁ݎܨ. (Note 1) 
Regarding the study that was conducted previously by (Hwang, S; Salmon, M 2001), they use the security indices 
fences of three countries, which are 350ܧܵܶܨ for the United Kingdom, ܵ&ܲ500  for the United States and 
 for South Korea. (Hwang S, Salmon M 2001) found herding important due to the Asian crisis and 200ܫܱܵܲܭ
Russian (in years 97 and 98).  
They also notice that, during under period of the crisis, there was a certain retreat of the herding whereas the market 
was in strong fluctuation. Moreover, they note that the tagging along related to the factor size is much more 
important than the other factors of the value and the growth. However, the factor value reflects a much greater 
herding than others during crises. It should be noted, however, that the empirical results, relating to the developed 
markets, tend to indicate that the investors show certain herding. In emerging markets, this trend appears more 
clearly. 
Nevertheless, the results of these studies remain incomplete. They believe that the standard deviation, 
cross-sectional returns of individual stocks, is not independent of the volatility time series, as noted by (Christie and 
Huang 1995). But instead, according to (Hwang and Satchel 2002) and (Goyal and Santa-Clara 2003), they are 
theoretically and empirically correlated significantly positive. Therefore, even if there is a negative relationship 
between the standard deviation in cross section and the dummies (݀ݕ݉݉ݑ ) that does not mean that it comes from a 
change in volatility or a Herd Behaviour.  
Besides this problem, it is noteworthy that the tension of a market does not necessarily mean that the overall market 
should record movements of extreme performance. Thus consider that the herding is manifested in the presence of 
extreme market movements can be misleading. Moreover, the absence of control mechanisms of the various 
movements in fundamentals makes detection difficult herding. Therefore, we cannot distinguish whether we are 
witnessing a recovery more or less efficiently by the market. This is why it is sensible and appropriate to adopt a 
new model that incorporates several variables. This was attempted to do (Hwang S, Salmon M 2001) (Hwang, S; 
Salmon, M 2004) and (Hwang S, Salmon M 2008). We intend to present it in what follows.  
2.2  Multivariate model 
 The model for asset pricing CAPM in equilibrium is defined as follows:  

௜௧ሻݎ௧ሺܧ ൌ  ௠௧ሻ              (1)ݎ௧ሺܧ௠௜௧ߚ
with ݎ௜௧ and et ݎ௠௧ representing the excess return of assets ‘i’ and the market at the moment ‘t’, ߚ௠௜௧ is a measure 
of systematic risk and ܧ௧ሺݎ௜௧ሻ is conditional probability at the moment. Note that this model is not without 
drawbacks. First, it is conjectured that the herding is manifested by a decrease in cross-sectional dispersion 
coefficients on the performance of the market portfolio. For example, when investors are opting for strategies 
herding the market trend, the scattering cross section ߚ௠௜௧ would be the lowest compared to the situation where 
there is no follower.  
When speculators are unaware of their own decisions in favor of the market, more than they would in equilibrium, 
this has the main consequence of aligning individual returns around the market return. Thus, the bias ߚ will be 
ߚ) ൐ 1  the biased downward and vice versa). It should be noted however that this behavior is more likely during 
periods of crisis and when the market return increases or decreases sharply. It is anticipated that the dispersions ߚ 
decrease significantly during these periods.  
In addition, the classic CAPM does not predict changes in the relationship between individual returns and market 
returns during crises. This method is not primarily dependent on changes in the relationship between the 
performance of individual stocks and market returns is not the time series volatility of market returns. 
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In addition, this model advocates that ߚ௠௜௧ do not vary with time, however (Harvey 1989) and (Ferson, WE, 
Korajczyk, RA 1995) demonstrates otherwise. Moreover, this variation through time is due to debt firms. For 
example, according to (Black, F 1976) and (A. Christie 1982), if a firm chooses to change its capital structure and 
heavily into debt, there will be a slight change in ܧ௧ሺݎ௠௧ሻ which will result in a greater variation essentially ܧ௧ሺݎ௜௧ሻ. 
Thus, ߚ௠௜௧ should increase. Moreover, it is noteworthy that when the firm changes its business, there may be a 
variation. All of these variations, for the reasons just mentioned, are termed rare in reality. It is unlikely to occur in a 
limited time interval. From (E. Ghysels 1998), it is difficult to use models of ߚ with varying over time and not 
having a model capable of detecting all the different variations, knowing that vary slightly. It considers the use of 
the assumption of ߚ constant through time for the valuation of financial assets is the best solution. Finally, (Cho 
and Engle 1999) find that ߚ  increases if they are in the presence of bad news and vice versa.  
Based on the results already mentioned, we can explain the benefits of adopting this new approach is more powerful 
to detect the herding, and especially that little distinction between "intentional herding" and "herding spurious" .  
On the one hand, good (or bad) news firms should be low compared to the dispersion in cross-over variances and 
average cross-sectional ߚ  expected to remain unchanged as the reaction to the new medium becomes 
negligible. On the other hand, as good (or bad) news of the market are common to all leaders, we can expect 
changes in ߚ individual or to an increase or a decrease (in case of bad news) without changing the scattering cross 
section. Accordingly, and in reference to the hypotheses of CAPM, it can be a divergence of individual returns 
without the dispersion ߚ changes. Thus we can use variations of the dispersion coefficients on the performance of 
the market portfolio for the detection of herding behaviour in the financial markets.  
2.3 Modeling  
While the model (Chang, Cheng and Khorana 2000) implies the existence of herding that is either true or false 
without trying to explain, the multivariate model focuses on the microeconomic aspect of the phenomenon. These 
models allow the hypothesis that ݎ௜௧ is simply the excess return of security i at time t. The multivariate linear model, 
when we turn, is defined as follows:  

௜௧ݎ ൌ ௜௧ߙ ൅ ௠௧ݎ௠௜௧ߚ ൅ ∑ ௞௜௧ߚ ௞݂௧
௄
௞ୀଵ ൅  ௜௧        (2)ߝ

Where ݅ ൌ 1, … . . , ܰ   and ݐ ൌ 1, … . . , ܶ  and ߙ௜௧  represents a constant that varies with time, ߚ௠௜௧  is the 
coefficient on the excess return of market portfolio and ߚ௞௜௧  is the coefficient on the K factor at time t.  ݎ௠௧ and 

௞݂௧  represent the excess return of market portfolio and the realized value of K-factor at time t.  
The cross-sectional probability which is essential for measuring the herding is defined as:  

௧ሻݔ௖ሺܧ ൌ ∑ ௜௧ݔ௜௧ݓ
ே
௜ୀଵ           (3)  

 ௜௧ with weight equal to the investment market in asset i, N is the number of assets on the market. This weighting isݓ
a probability measure since ݓ௜௧≥ 0 for all i and t and  ∑ ௜௧ݓ ൌ 1ே

௜ୀଵ  for all values of t.  
Hence, we can calculate the averages and variances in cross-section of asset returns at time t. 

௠௧ݎ  ൌ  ௜௧ሿ                    (4)ݎ௖ሾܧ
 ൌ ௜௧ߙ௖ሾܧ ൅ ௠௧ݎ௠௜௧ߚ ൅ ∑ ௞௜௧ߚ ௞݂௧

௄
௞ୀଵ ൅  ௜௧ሿߝ

 ൌ ௜௧ሿߙ௖ሾܧ ൅ ௠௜௧ሿߚ௖ሾܧ௠௧ݎ ൅ ∑ ௞݂௧ܧ௖ሾߚ௞௜௧ሿ௄
௞ୀଵ ൅  ௜௧ሿߝ௖ሾܧ

 Concerning the Equation (2) and taking into account the assumption of no correlation between different factors, we 
have:  

௜௧ሿߙ௖ሾܧ              ൌ 0          (5) 
௠௜௧ሿߚ௖ሾܧ  ൌ 1 
௞௜௧ሿߚ௖ሾܧ  ൌ 0,  ݇׊
௜௧ሿߝ௖ሾܧ  ൌ 0 
However, this measure may be biased by the use of market weight in the title in question to securities with higher 
market capitalizations. Thus, we consider in what follows that all the weights are distributed equally to the 
calculation of the variance in cross section as we are concerned with changes in β.  

ݒ ොܽݎ௖൫ߚመ௠௜௧൯ ൌ
∑ ቀఉ෡೘೔೟ିఉ෡ഥ೘೔೟ቁ

మಿ೟
೔సభ

ே೟
           (6) 

With  ߚመҧ௠௜௧ ൌ
ଵ

ே೟
∑ መ௠௜௧ߚ

ே೟
௜ୀଵ , and  ௧ܰ is the number of stocks. 

ݒ  ොܽݎ௖൫ߚመ௞௜௧൯ ൌ
∑ ቀఉ෡ೖ೔೟ିఉ෡ഥೖ೔೟ቁ

మಿ೟
೔సభ

ே೟
        (7) 

With  ߚመҧ௞௜௧ ൌ
ଵ

ே೟
∑ መ௞௜௧ߚ

ே೟
௜ୀଵ   

Note that the herding from the portfolio is defined as a reduction will ݒ ොܽݎ௖൫ߚመ௠௜௧൯ while the herding on the K factor 
is defined as being increase in ݒ ොܽݎ௖൫ߚመ௞௜௧൯. When will ݒ ොܽݎ௖൫ߚመ௠௜௧൯ increases this means that many individual β 
becomes significantly different, reflecting the fact that increased β> 1 is a lower β <1. In other words, this means 
that the returns of individual stocks are more scattered around the market return and consequently less herding 
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behaviour. In contrast, a rapid and significant decrease of going ݒ ොܽݎ௖൫ߚመ௠௜௧൯ shows a gathering of systematic risk 
around 1, which is manifested by more adjustment in the valuation of assets relative to market performance, is a 
behavioral herding relative to market returns. On the other hand, when ݒ ොܽݎ௖൫ߚመ௞௜௧൯ increases, some β deviate 
significantly from expected since the average cross-sectional coefficients on other factors is always zero. Any 0 gap 
of β coefficients indicates the presence of herding around the factor at time t is reflected by a large value of the 
scattering cross section i,e  ݒ ොܽݎ௖൫ߚመ௞௜௧൯. These definitions are in no way be construed as exhaustive and exclusive 
measure of the phenomenon of herding. However, they can see the herding through time and compare herd behavior 
between different markets, sectors or groups of securities between individuals. This is the aim of detecting the 
existence of herd behavior in the security markets of countries joining the European Union.  
On this measure, we must emphasize that it requires an estimation of the model (2) by the method of least squares 
(OLS). As for the estimate of β different variations over time, this implies according to (Ferson, WE and Harvey, CR 
1995), additional information. Hence it is assumed that β is constant over a certain time interval τ and noted that the 
systematic risks vary slightly over time. Also, be aware that when τ is large, changes in β will not be well captured 
and the reverse is true if τ is small, it makes the OLS estimators inefficient. Generally, when we deal with monthly 
observations, we use 5 and 7 for τ years. Using τ, we can write: 

௜,௧ݎ ൌ ௜,௧ߚ௧ࢄ ൅  ௜,௧       (8)ߝ

Where ݎ௜,௧ ൌ ൫ݎ௜,௧ିఛାଵ ݎ௜,௧ିఛାଶ . ௜,௧൯ݎ
′
௧ࢄ , ൌ ൮

1 ௠,௧ିఛାଵݎ ଵ݂௧ିఛାଵ . ௄݂௧ିఛାଵ

1 ௠,௧ିఛାଶݎ ଵ݂௧ିఛାଶ . ௄݂௧ିఛାଶ
. . . . .
1 ௠,௧ݎ ଵ݂௧ . ௄݂௧

൲ 

௜௧ߚ  ൌ ሺߙ௜௧ ߚ௜௠௧ ߚ௜௟௧. ௜௧ߝ ௜௞௧ሻ′, andߚ ൌ ሺߝ௜௧ିఛାଵ ߝ௜௧ିఛାଶ .   ௜௧ሻ′ OLS estimators for security i at time t areߝ
ܾ௜௧ ൌ ሺܺ௧

′ܺ௧ሻିଵܺ௧
 ௜௧,          (9)ݎ′
ሺܾ௜௧ሻݎܽݒ   ൌ ௜ߪ

ଶሺܺ௧
′ܺ௧ሻିଵ               (10)  

Where ߪ௜
ଶ ൌ ௜௧ߪሺܧ

ଶሻ that can be estimated with ݏ௜
ଶ ൌ

ଵ

ఛି௄ିଶ
∑ ௜௧ߪ

ଶ and  ߪ௜௧ is the residual of the OLS regression. 

ܵ௠(or ܵ௄) is the diagonal  ሺܺ௧
′ܺ௧ሻିଵ for the market factor (or factor ܭ). 

The major drawback of OLS estimators is that some estimates ߚ௠௜௧ or the ߚ௞௜௧ (respectively ߚመ௠௜௧ and ߚ෡௞௜௧ ) are 
not significant and very remote to 0 or 1. Consequently, they may have important effects on the dispersion in cross 
section of ߚመ௠௜௧ or ߚመ௞௜௧. In this way, we could wrongly conclude that there is no herding around ܴ௠, conversely we 
are in the presence of herding behaviour and the relation to one specific factors. To circumvent these problems 
(Hwang, S; Salmon, M 2001) and (Hwang S, Salmon M 2004) continued to a division of ߚመ௠௜௧ and ߚመ௞௜௧ of the 
sample standard deviation in their own time series. The extent of herding around the market portfolio is defined as 
follows:  

,ሺ݉ܪ ሻݐ ൌ ௖ݎܽݒ ቌ
ఉ෡೘೔೟ିଵ

ට௦೔
మௌ೘

ቍ         (11) 

if the measure of extent of herding is around factor k, it will become: 

,ሺ݇ܪ  ሻݐ ൌ ௖ݎܽݒ ቌ
ఉ෡ೖ೔೟

ට௦೔
మௌೖ

ቍ        (12) 

Where  ߚመ௠௜௧ and ߚመ௞௜௧ are OLS estimators of model (2) respectively on the market portfolio and the factor k for 

security i at time t and ݏ௜
ଶ ൌ

ଵ

ఛି௄ିଶ
∑ ݁௜௧

ଶ  where  ݁௜௧
ଶ  with the residuals from the regression, ܵ௠ (respectively ܵ௞) 

is the diagonal matrix ሺܺ௧
′ܺ௧ሻିଵ corresponding to the market factor and yields on K factors between ݐ െ ߬ ൅ 1 

and  . 
These measures are derived from the cross-sectional variance of t-statistics of OLS estimators on market 
performance and the factors K(Hwang S, Salmon M 2001) show that when ௧ܰ is high enough: 

,ሺ݉ܪ ሻݐ ൌ
ଵ

ே
∑ ൫ఉ෡೘೔೟ିଵ൯

మ

ට௦೔
మௌ೘

ே೟
௜ୀଵ ~߯ଶ൫ܰ; መ௠ߜ െ ܰ൯   (13)  

,ሺ݇ܪ ሻݐ ൌ
ଵ

ே
∑ ൫ఉ෡ೖ೔೟൯

మ

௦೔
మௌೖ

ே೟
௜ୀଵ ~߯ଶ൫ܰ; መ௞ߜ െ ܰ൯        

with ߜመ௠ ൌ ∑ ൫ఉ෡೘೔೟ିଵ൯
మ

ఙ೔
మௌ೘

ே೟
௜ୀଵ  and ߜመ௞ ൌ ∑ ൫ఉ෡ೖ೔೟൯

మ

ఙ೔
మௌೖ

ே೟
௜ୀଵ   that represent the parameters of non-centrality of the chi square 

distribution. Based on this method, we identified a significant level of herding that either an increase or decrease 
over time. For each time t, and for each measurement of ܪሺ݉, ,ሺ݇ܪ ሻ andݐ  ሻ as defined by equations (11) andݐ
(12), we have at our disposal confidence intervals defined by the Equation (13). Thus, we can use the confidence 
interval calculated at time t to test if the measure of herding records change significantly between t and t +1. Under 
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the assumption of the CAPM equilibrium, we can not foresee significant changes in ܪሺ݉,  ሻ between t and t +1 forݐ
each time t. A significant decrease of ܪሺ݉,   .ሻ shows the presence of a herd behavior relative to market returnsݐ
It is important to establish a baseline of herding against which we detect any deviations. This will allow us to 
measure the herding against this ܾ݄݁݊ܿ݉ܽ݇ݎ . It should be noted, moreover, that this reference requires an 
estimation of the model. Thus, given that the benchmark is subjective, we can consider the average or the median 
measure of herd behavior as a benchmark to remember. Finally, it should be noted that through this measure we can 
compare the phenomenon of herding between different markets, sectors or groups of securities. For this, we must 
compare the average (or median) (eg, groups of stocks) of the measure H (m, t). If the latter measure is less than the 
average indicates more than herding; by cons for herding around other factors, a measure H (k, t) indicates an 
average of less pronounced herding less about this factor.  
According to (Avery and Zernsky 1998), the herding is the consequence of asymmetric information between market 
makers and investors informed. On the other hand, the different structures of the stock markets have different levels 
of information availability and transparency. Auction markets, for instance differ in sensitivity to their lesser 
articulate asymmetric information markets counterpart. To study the effect of market structure on the herd behavior 
of players, we compare measurements of herding between some countries in the European Union.  
2.4 Conclusion  
We conduct a comparison of dual-herd behavior in different markets. First, the scattering cross section of β markets 
is presumed as an indicator of the consolidation of asset valuations around the aggregate performance of the market. 
Since, herd behaviour is relative, so a measure H (m,q) relatively low average on a stock market shows that there is 
more than average herding around the aggregate yield on the stock  exchange. For cons, the follower way 
compared to other factors leads to a greater extent on average of H (k, t) since a deviation of H (m, t) indicates the 
use of remote factor k in investment strategies by speculators and by taking joint actions with regard to these 
factors. Second, the impact of herd behavior on asset prices and sudden and significant decreases of H (m, t) indicate 
that the herd behavior affects the efficient recovery of assets, especially in times of crisis. A modification beyond the 
confidence intervals of H (m, t) between t and t +1 indicates an increased presence of herd behavior. 
3. Application of Model of Hwang and Salmon 
3.1 Analysis 
3.1.1 Introduction 
In this part of article, we will discuss the linear model proposed by three factors (Fama, EF, French, KR 1993) that 
corrects the shortcomings of the pricing model of financial assets. (Note 2) This model includes the market risk 
(beta used in the CAPM), and also uses the risk associated with size and the factor related to the ratio (Book to 
market) which is none other than the book value over market value of the security. In order to better explain the 
variability of returns of companies(Note 3) the equation of the model to three factors (Fama, EF, French, KR 1993) 
is as follows:  

௜,௧ݎ ൌ ௜,௧ߙ ൅ ௠,௧ݎ௜,௠௧ߚ ൅ ௧ܤܯ௜,ௌ௧ܵߚ ൅ ௧ܮܯܪ௜,ு௧ߚ ൅  ௜,௧.      (14)ߝ
where ݎ௠,௧  is the excess return of market portfolio,  ݎ௜,௧  is the excess return of security ݅  ௧ܤܯܵ ,
( ݃݅ܤ ݏݑ݊݅ܯ ݈݈ܽ݉ܵ ), is the premium required by financial markets for small businesses and ܮܯܪ௧ 
( ݓ݋ܮ ݏݑ݊݅ܯ ݄݃݅ܪ ), the premium required by financial markets for business value (not growing). The 
parameters α୧,୲, β୧,S୲, β୧,H୲ of this model are estimated by linear regression. The intercept α୧,୲ can detect abnormal 
return of a security, i,e the portion of return that exceeds or is below the expected performance, given the excess risk 
of market and factors of size and ratio of  ܸܥ

ൗܯܸ . 

3.2 Methodology  
The procedure selected in order to evaluate the parameters of this model is as follows: we use the first 60 
observations going of March 1998 until February 2003 to obtain the estimators for each action, which then enables 
us to calculate the variance out of transverse section of the statistics t for February 2003. Then, we add an 
observation at the end of the sample and we eliminate the first to obtain the 60 following observations and to thus 
calculate the statistics for March 2003, and so on. 
The following table illustrates the methodology used by (Fama, EF, French, KR 1993).The SMB(Note 4) factor is 
the average yield gap between small and large businesses. The HML(Note 5) factor represents the average yield 
spread between corporate value and growth companies.  
The following table illustrates the methodology used by. The two strategies of investments are built as follows: 

௧ܮܯܪ ൌ 1
9ൗ כ ൫ሺ ଵܲ െ ଵܲଽሻ ൅ ሺ ଶܲ െ ଶܲ଴ሻ ൅ ሺ ଷܲ െ ଶܲଵሻ ൅ ሺ ସܲ െ ଶܲଶሻ ൅ ሺ ହܲ െ ଶܲଷሻ ൅ ሺ ଺ܲ െ ଶܲସሻ ൅ ሺ ଻ܲ െ ଶܲହሻ ൅ ሺ଼ܲ െ ଶܲ଺ሻ ൅ ሺ ଽܲ െ ଶܲ଻ሻ൯. 

௧ܤܯܵ ൌ 1
9ൗ כ ൫ሺ ଵܲ െ ଻ܲሻ ൅ ሺ ଶܲ െ ଼ܲ ሻ ൅ ሺ ଷܲ െ ଽܲሻ ൅ ሺ ଵܲ଴ െ ଵܲ଺ሻ ൅ ሺ ଵܲଵ െ ଵܲ଻ሻ ൅ ሺ ଵܲଶ െ ଵ଼ܲሻ ൅ ሺ ଵܲଽ െ ଶܲହሻ ൅ ሺ ଶܲ଴ െ ଶܲ଺ሻ ൅ ሺ ଶܲଵ െ ଶܲ଻ሻ൯. 

Insert table 1 
We report below the descriptive statistics of various factors. In Table 3 countries are reported in the first column, 
followed by the mean, standard deviation and Student t test. Factor SMB (Small minus Big) is the average yield gap 
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between small and large businesses. The variable HML (High minus Low) is the average yield spread between 
corporate value and growth companies.  
Insert Table 2 
4. Measuring the Herding Behaviour  
The first part of article we tried to analyze the behavior around the herd performance of the market. The second part 
focuses on the extent of herding around the two factors, namely size and Book-to-market.  
4.1 Measure of herding around the market performance  
We are proceeding in what follows to analyze the behavior herd around the market's performance in comparison 
with a double first by market and in a second time between the markets. 
4.1.1 Measure of herding in the performance of the market.  
We note that the entire sample, between 2007 and 2008, shows a large herding behaviour around the market 
portfolio. (Note 6) In all these cases, low values of H (m, t) are recorded when the markets were heavily bullish. The 
trend towards low values of H (m, t) can be detected early in our period of study in some countries such as 
Germany.  
Although there are some fluctuations over time, both in the UK market, German and Italian, it shows a herding 
around the market return in times of intense market fluctuations. The smallest H (m, t) is observed just after the 
global financial crisis (Dot com Bubble Burst): 2000-2002. After this last point, the estimated value of H (m, t) 
became larger and the market portfolio does not seem to act as an attractor of attention of investors and therefore we 
confirm the presence of herding. For example, we believe that H (m, t), after the international (subprime) (Note 7) 
financial crisis has almost doubled compared to that before the crisis for Germany and England between 2005 and 
2006. Another proof of herding behaviour can be found on the French and Italian during the period of relatively 
normal fluctuation before the (subprime) crisis. The same figure shows that before the Dot com Bubble Burst in mid 
2004, the statistics of herding behaviour were significantly lower after the crisis. Once again, our statistical herding 
has more than doubled from there to the end of 2005. Therefore, after the crisis, the tendency towards conformism 
around the market portfolio has dropped considerably.  
Presumably, the most striking fact that emerges from our measure of herding is that the whole financial market is 
characterized by the existence of significant peaks. In addition, the decay of the largest and most significant of H (m, 
t) took place between 2005, 2006 and late 2007 for all countries, indicating a Herd Behaviour in these two important 
dates. In fact, H (m, t) increased from 19 to 12 for France, from 25 to 10 for Germany, 16 to 11 for Italy and to 4.8 
for England.  
Then a second sudden change occurred between 2007 and 2008, where H (m, t) increased from less than to France, 
for 10 to Germany and Italy for 12 and under and to (during the same period, there was a twofold increase followed 
by decrease) in England. These declines are significant since they are below average. These two significant 
decreases in H (m, t), which show a marked herd behavior around the performance of the market portfolio, coincide 
with the bursting after the Internet bubble, which affected the "tech stocks", c that is to say those sectors related to 
computing and telecommunications, the stock market in the late 1990s. Its peak occurred in March 2000, and his fall 
was spread over two years ie from 2001 until 2002 with the start of the (subprime) crisis is a financial crisis and 
global market, triggered in 2006 by a bust of (subprime) mortgages in the United States. The housing crisis began to 
have a real impact in February 2007 that turned into a real global crisis in the summer of 2007. We proceed in what 
follows a comparison of the extent of herding around the performance of the market for all countries.  
Insert Fig 1 & 2 
4.1.2 Comparison of the extent of herding between all markets  
In the following figure, or the extent of herding around the performance of the contract is delayed to allow us to 
compare levels of herding behaviour among different markets. If we compare periods of normal fluctuation of the 
market share in France, Italy, Germany and England, the statistical herding these markets are generally between 11 
and 10 and between 2.11 and between and between and 2.6. This means that the UK market shows less herding 
behaviour around the market portfolio than other markets. The average estimated values of statistics of herding for 
the 4 countries are about 12, 11, 10, and 5.2 respectively. Note that there is a similar trend between French and 
Italian markets.  
Our results seem consistent with those of (Hwang S, Salmon M 2001) (Hwang, S; Salmon, M 2004) and (Hwang S, 
Salmon M 2008), which are able to validate the presence of herding in developed countries. These results confirm 
the presence of this phenomenon studied in the previous chapter.  
Overall trends herds remain within each country. Trends are evidence of the testing of herding (Chang, Cheng and 
Khorana 2000) and (Christie and Huang 1995) during the period, 02/03/1998 to 29/02/2008, indicating therefore the 
existence of a herding in European countries. Our results do not seem inconsistent with previous work. Note that 
several studies conducted in developed markets are such that a partial presence (Bikhchandani and Sharma 2000) 
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and unlike those in (Chang, Cheng and Khorana 2000) who manage to find evidence of this behavior in emerging 
markets such as Korea, but fail to detect such events in the U.S. market, as Hong Kong and Japan.  
However, our results are not consistent with the idea that herding occurs only during periods of market turbulence 
(crises). Instead, we can relax this behavior even during periods of normal change course as it is reported in the 
graphs. An explanation is advanced by (Hwang S, Salmon M 2001) and (Hwang S, Salmon M 2004): when the 
market recorded periods of market turbulence, there may be other factors that replace the role of market portfolio 
and serve as an engine for herd behavior.  
Another explanation states that herding occurs only when financial markets are under stress, and can be simply 
wrong. We can observe significant negative returns and positive returns for the majority of individual assets. We 
tend to conclude that the presence of herding behaviour in the overall market. However, the dispersion of returns is 
likely to be greater during periods of market turmoil than during otherwise.  
Note that a lot of work attached to the concentration yields of the various actions around the market return during 
periods of strong price movements. This approach is based on the idea that in times of market turbulence or crisis, 
the different values tend to cluster more closely around the market, so that markets adopt a strategy of lower 
differentiation between the actions. For example, (Christie and Huang 1995) based on daily returns of U.S. stocks to 
show, using their measure of dispersion, the dispersion around the market return is relatively higher during strong 
fluctuations.  
According to (Hwang S, Salmon M 2008), these results can be interpreted as going against the principle of herding 
and, as noted by Richards (1999), the test developed by (Christie and Huang 1995) does not identify all forms of 
herd behavior.  
Insert fig 3 
4.2 Measure around the herding of different factors  
As it was stressed in the previous section, one of the major advantages of using this new approach is that one can 
estimate the herding through other factors. In what follows, we will use the same methodology, namely the 
multifactor model to search for possible follow-through behavior contracts mentioned above using the value and 
size factors in the German, French, English and Italian.  
4.2.1 Measuring around herding factors SMB and HML  
The same methodology will be adopted throughout this sub section; we will try to detect the behavioral 
follow-through management style.  
The literature on management styles relates mainly econometric studies that seek to specify the determinants of 
these styles(Note 8). It comes to explaining actual performance or portfolio composition from known data. These 
data were first financial variables such as recent developments in progress or the level of capitalization 
companies. Although there is large number of management styles(Note 9), we will limit our search to Like (Fama, 
EF, French, KR 1993) by measuring the position in relation to two factors namely the size and value (book 
to market). This results in the following graphic where we defer action SMB and HML for the country. Figure 10 
shows that the measure around the market portfolio is smaller than reported in Figure 12. Examination of the chart 
(12) shows that the SMB and HML factors have played a role of herding goals. Indeed, we observed a decrease in 
dispersion of betas around these two factors at the beginning of the period until 2004 for Germany, France and 
Italy. The latter played an important role for the entire duration for France. We see a growth from 2004 until 
mid-2007 reflecting the presence of a herding followed by a significant drop from 7 to 3.8 again we observe a slight 
increase during the (subprime) crisis in the Summer 2007. The size factor does not appear to play a decisive role 
throughout the study period, however, we note that there was a significant decrease of herding just before the crisis 
(subprime) from 4.3 to 3.5 and a rebound in crises. We also note a significant decrease of herding just after the 
bursting of the Internet bubble which rose from 4.25 to reach 2.5.  
From 2004 until the end of the period, the herding in relation to size (SMB) appears to have played an important 
management strategy for Germany and Italy. For Germany, we recorded a significant increase in tail-between June 
2005 and April 2006 increased by 5.6 to reach the 10.2 for SMB and 8 to 12.8 HML. For Italy, we recorded 
increases of herding in relation to the size factor especially between 2007 and 2008 certainly attributed to the 
(subprime) crisis, which increased from 5 to 7.8, now with respect to the factor values reflecting a significant 
increase herding between 2004 and 2005 and a significant decrease was registered in early 2008, i,e just after the 
crisis, which increased from 7 to 5.3.  
For the UK, we observe that the herding in relation to factor HML the beginning of the period until 2005 has played 
an important role. It has reversed since leaving room to SMB factor until the end of the period. On the internet after 
crisis, we recorded a decrease of herding from 2003 to 2004 for factor SMB and HML for 2003 until 2005 and an 
increase on its two factors towards the end of 2007 's is to say just after the crisis (subprime). These results are 
consistent with the work of (Hwang S, Salmon M 2008). Presumably, the most striking fact that emerges from the 
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two measures of herding is that all financial markets are characterized by the existence of significant peaks. In 
addition, the decay of the largest and most significant of H (m, t) took place between 2005 and 2006 and late 2007 
for all countries, indicating a Herd Behaviour in these two important dates. In fact, H (m, t) increased from 19 to 12 
for France, from 25 to 10 for Germany, 16 to 11 for Italy and to 4.8 for England.  
We report what is to follow the two measures of herding behaviour around the two factors to compare the level of 
herding in relation to all countries engaged in the study. It appears from these graphs that Germany has the least 
herding behaviour. 
Insert fig 4 
4.3 Comparison of both measurement of Herd Behaviour around SMB and HML between all the market  
We report what is to follow the two measures of herding behaviour around both size and value factors to compare 
the level of herding and see the differences in investment strategy due to the fact of differences in structures and 
modes of operation of different markets knowing that the securities listed on the 4 markets are not similar and of 
diverse characteristics. It appears from these graphs that Germany has the most herding behaviour compared to other 
countries with regard to herding around the size factor, followed by Italy and France who have a tendency quite 
similar. In UK, it is interesting to note that investors do not rely on this basic factor in their investment strategy.  
Compared to the HML factor, we find that the level of herding behaviour from the book to market in France and 
England is the highest, followed by Italy and Germany, which finally shows the level of herding highest around the 
value factor. Remember however that despite these findings, they remain much lower compared to the size factor 
and even less about the market factor. Investment strategies focus and give more importance to the market factor 
than the two others and this is more prominent during the financial turmoil. We also observed from the figure above 
that its measures are far below market returns, implying that the market factor is correlated with other factors. When 
we consider two other factors, investors seem to be a Herd Behaviour based more on the market portfolio. When 
there are relatively more about herding between market performance (07/01/2007 and 1 / 12 / 2008), other factors 
seem to play the role of herding behaviour as a goal. It is during this period, the measures of herding behaviour other 
factors showed no significant change. However, during the crisis (subprime), the market portfolio does not play a 
central role, investors have relied a bit more about the size factor for almost all countries. The measurement of 
herding behaviour around the value is very similar as far around the waist during the (subprime) crisis. However, 
during the crisis, estimated statistics about the size factor increased from 6 to 7.3 for example France. One 
explanation advanced by (Hwang and Satchel 2002) is that in a crisis, investors are averse to risk and become "risk 
averse" and providing, but just after they attach more importance to the factor that size factor market and, therefore, 
there is a preference for companies whose stock prices underestimate the fundamental value, we expect a significant 
increase in the companies whose activity is recognized and whose earnings growth is steady.  
Given the results, the most striking feature of this study is that through the various steps of herding on the three 
factors, the herding around the market return is more common and more common for the countries studied during 
periods of normal fluctuation that situation in turbulence. However, when the market is in stress, more exactly in the 
(subprime) financial crisis, we see more of herding in relation to the size factor. Factor value does not appear to play 
an important role although throughout the period it is higher than the size factor. 
Insert fig 5 & 6 here 
It was subsequently noted that there were more than herding around the HML factor before the 1998 
crisis. Moreover, there seems to be no relationship between herding over SMB and HML from around the herding of 
the market and market performance. Indeed, the correlation coefficients between the three measures of herding do 
not exceed 0.5, and coefficients of correlation between measures of herding and performance of the market are low 
and are not significant.  
5. Conclusion  
This empirical study has attempted to explain the herding according to several factors namely market performance, 
size and book to market on European stock markets i,e French, German, Italian and English. Overall, this empirical 
illustration showed that by and large, there is a presence of herding behaviour in all countries, excluding periods of 
market turmoil and crisis.  
Thus, it seems to validate many of the lessons of behavioral models, particularly that of Hwang and Salmon (2001, 
2004, 2008).Specifically, the presence of herding around the market performance is the most common for the 
countries studied. The presence of this behavior in developed countries during periods of normal fluctuation is a 
major contribution. 
However, the proposed (Chang, Cheng and Khorana 2000), which is based on the idea that in times of market 
turmoil and crisis, the different values tend to cluster more closely around the market, is not clearly verified. In fact, 
herding may occur, as expected, even in periods of normal fluctuation.  
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Moreover, this study has focused entirely on four stock markets. We couldn’t focus on all of the member countries 
of the European Union because of insufficient data, although the inclusion of these countries can contribute to a 
better understanding of the phenomenon. Also, this chapter does not take into account the momentum effect, that it 
is limited to 3 factors as (Carhart, 1997), the excess return of a portfolio of securities would be based on its 
sensitivity to 4 risk factors. The 3 factors (Fama, EF, French, KR 1993) are performance, size and value and a factor 
related to the momentum effect. It would be interesting to incorporate this effect in the econometric formulation to 
study the behavior of investment aggregating agents in the markets.  
Finally, remember that the sample considered here spans the period from 2003 to 2008, a period characterized by 
two important events: the dotcom bubble and beginning of the crisis (subprime). In fact, for a better understanding 
of the phenomenon of herding, it is desirable to consider the two crises from beginning to end and incorporate the 
effects of this crisis (subprime) which at this writing these last sentences received much ink. The future work will be 
included in this perspective.   
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Portfolio

High Small P1

P2

P3

Medium P4

P5

P6

Big P7

P8

P9

Medium Small P10

P11

P12

Medium P13

P14

P15

Big P16

P17

P18

Low Small P19

P20

P21

Medium P22

P23

P24

Big P25

P26

P27

Book-to-market Market capitalization

Country

SMB1 HML2 SMB HML SMB HML

France 0.014 0.815 2.817 3.223 0.33 2,17*

Germany 0.041 1.332 2.996 3.606 0.52 2,48*

Italy 0.047 0.473 2.041 2.871 0.82 1.86

UK 0.256 1.061 2.509 2.601 1.56 3,07**

Mean Std Dev t  test

1 Size Factor.
2 Value Factor (Book to Market).
*** : coefficient significant at1% ; ** à 5% ; * à 10%.

Note 9. Indicial, Quantitative, Sectoral, Strategic, growth and value 
 

Table 1 : Procedure of Portfolio construction according to the model with three factors of Fama and French (1992, 

1993) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 : Descriptive statistics of the factors 
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Figure 1. Herd behaviour Measurement in market Performance 
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Annexe 2. Herding around the factors of SMB and HML 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


