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abstract: In the presence of asymmetric information markets may fail to render efficient outcomes. In 
this paper we study the market of small firms because information takes longer to be reflected in asset 
prices there than in the case of large firms. We analyze data from the North American and the Eurozone 
capital markets, and look for excess returns among small firms with the best prospects. Our empirical 
results prove that investors can discover unexploited investment opportunities and obtain abnormal 
returns with the help of analysts as informational intermediaries. Notwithstanding, it seems that results 
are similar in North America and in the most developed part of Eurozone, but not for the other part. 
The paper offers a simple game theoretic argument, too, that accounts for the empirical findings from a 
theoretical point of view. In particular, we show that the portfolio that analysts follow represents a good 
investment opportunity due to a self-selection process among firms in the small-cap segment. 
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Resumen: Ante la presencia de información asimétrica pueden producirse fallos en los mecanismos de 
mercado que provoquen resultados ineficientes. En este trabajo, se estudia el segmento de las empresas 
pequeñas porque la información tarda más tiempo en incorporarse en el precio de los activos ahí que en 
el segmento de las empresas más grandes. Se analizan datos de los mercados de capitales de Nortea-
mérica y de la Eurozona, examinando si las empresas pequeñas con las mejores expectativas obtienen 
excesos de rentabilidad. Nuestros resultados empíricos muestran que los inversores pueden descubrir 
oportunidades de inversión y obtener rentabilidades anormales con la ayuda de los analistas como 
intermediarios financieros. No obstante, parece que los resultados son similares en Norteamérica y en 
los mercados más desarrollados de la Eurozona, pero no en los menos desarrollados. El trabajo ofrece 
un juego simple que explica los hallazgos empíricos desde un punto de vista teórico. En particular, se 
muestra que los activos que los analistas siguen, representan una buena oportunidad de inversión debido 
a un proceso de autoselección llevado a cabo entre compañías del segmento de empresas pequeñas.

título: Información y Expectativas: Oportunidades de inversión y eficiencia de mercado en las 
empresas pequeñas
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Artículos

1 IntRODUCtIOn

Information is crucial for investors to be able to evaluate firms on the financial market. Howe-
ver, empirical evidence shows that information is not complete, nor symmetrically distributed in 
real life. The level of information available is, for example, related to firm size. Atiase (1985), 
Freeman (1987) and Zeghal (1984) show that there is less information about small companies 
on the market. In this sense, also Byard (2002) proves that firm size and the level of information 
available about the firm are positively related. Generally, big companies have more institutional 
investors demanding information, hence as Byard (2002) documents it the precision of common 
and idiosyncratic (private) information increases with firm size.

In spite of the empirical facts, asset pricing models assume that information is complete on 
the capital markets. These models ignore the notion of information deficiency and the resulting 
estimation risk. In fact, most existing pricing models implicitly assume that assets with the same 
risk estimation should have the same level of return.

The first to study the effects of differences in information on the financial market were Klein and 
Bawa (1977). They showed that without the sufficient level of information a special non-traditional 
mean-variance method is to be applied for the construction of the optimal portfolio. In particular, 
when there exist two subgroups of assets with different levels of information, the authors argue that 
risk averse investors would limit their attention to the group with more information available.

On an efficient market security prices reflect all historical and currently available information 
at any particular point in time. An efficient market is one in which security prices adjust rapidly to 
new information, and current stock prices contain all new information regarding firms. If we accept 
that the level of information is lower for small companies, we could also expect a difference in the 
information that is reflected in stock prices. Prices may not adjust as rapidly to new information 
as models suggest. For example, Banz (1981) argues that a possible explanation of the size effect 
could be that the level of information is related to firm size. Imperiale (2005) postulates that the 
information concerning the largest firms would rapidly reflect changes in the information available 
about the company, while smaller firms would require a longer period of time for all available 
information to be fully reflected in the share price. Therefore, the smaller the company, the more 
likely it is that some level of market inefficiency exists.

On the other hand, financial analysts’ attention is often used as proxy for the information 
level. Arbel and Strebel (1982), Arbel et al. (1983), Arbel (1985), and Carvell and Strebel (1987) 
show that stocks with lower levels of information exhibit higher adjusted returns than stocks with 
higher ones. In these works the authors use the number of EPS estimates as proxy of the level of 
information about a company. Notwithstanding, the results of Beard and Sias (1997) for the US 
capital market, and López and Marhuenda (2006) for the Spanish capital market support evidence 
that the neglected firm effect is likely to have disappeared.

Our main question in this paper is whether there exist some unexploited investment oppor-
tunities that analysts may discover, or that investors may discover with the help of analysts as 
informational intermediaries. We analyze the North American and the Eurozone capital markets, 
and look for excess returns among small firms with the best prospects. As on the market of small 
firms information takes longer to be reflected in prices, inefficiencies arise. Therefore, small 
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firms with the best prospects may constitute a good investment opportunity, since the speed at 
which their asset prices reflect information is slower. Empirical results also prove that there is a 
significant difference in efficiency between the small firms with best prospects and big ones with 
the same prospects.

Imperiale (2005) underlines the importance of small-cap segment as follows:

“In the Plan Sponsor Network (PSN) database of money managers published by Thomson 
Financial, there are over 1,900 small cap managers listed with an estimated $850 billion of small 
cap assets under management. This creates a situation where, for the purposes of liquidity and 
efficiency, professional investors must focus on small company opportunities that provide the scale 
and liquidity required to invest these larger pools of funds.”

In this sense, Lustig and Leinbach (1983), Kester (1990) and Hackel et al. (1994) provide 
evidence on the small firm effect. Similarly, some recent studies from the mutual funds literature 
have pointed out that there exist abnormal returns in the small-cap segment. These include US 
evidence by Keim (1999), Christopher et al. (2002), and Gorman (2003), and European evidence 
by Otten and Bams (2002), Dahlquist et al. (2000), and Engström (2004). Chen et al. (2005) find 
evidence of a superior stock selection ability in the small-cap equity market for the Australian 
market. Moreover, Mitchell and Stafford (2000) prove that long-term abnormal returns only appear 
in the segment of small firms.

When looking for a proxy for expectations, or prospects, we must take into account that recent 
studies establish a positive relationship between the coverage by analysts and the market value of a 
firm. Chen et al. (2002), and Chung and Jo (1996) argue that analysts’ activity has a positive impact 
on market value. Jensen and Meckling (1976) find that coverage by analysts reduces agency costs, 
and therefore the market value is positively related to the number of analysts following the firm. 
Barber et al. (2001) find that firms that are followed by more analysts obtain higher returns on the 
US capital market. These empirical facts from the last years may be explained by the argument 
delivered by McNichols and O’Brien (1997). These authors argue that analysts form their pool of 
analyzed firms by adding those that have more favorable prospects and dropping those that look 
unfavorable. Consistent with this strategy, analysts report recommendations, target prices and 
EPS selectively, based on whether their private and public information about a firm is positive or 
negative. This idea suggests that the analysts’ attention can be used as a proxy for the prospects 
of a company. Moreover, if we take into account that small companies often provide less active 
investment banking opportunities for the sell-side brokerage houses, and have less institutional 
investors demanding information, analysts’ attention could be the best proxy for expectations in 
small firms.1

Bhushan (1989) suggests that the amount of analyst coverage received by a firm is determined 
by several firm characteristics. Size is one of them. For this reason, attention is related to size and 
expectations. Therefore, the residual of the coverage level on firm size can be used as a proxy for 
expectations. Companies with best prospects are firms with more attention than their size requires, 

1 In this paper, we offer an alternative argument for this finding. It turns out that a simple game theoretic model, that 
we present in section 4, is able to provide similar results even if we treat analyst as passive intermediaries who do not 
behave strategically. In our model analysts simply follow those firms that ask to be followed.
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because size is related to information demand. This is the idea that we implement in the empirical 
part of our study.

In line with our empirical findings and those already present in the literature, in this paper 
we also deliver a theoretical explanation. It turns out that a simple game theoretic argument can 
account for the stylized fact that we find in the data. Game theory, and in particular its application 
in the economics of information, offers a plausible explanation for why investors make use of 
the information gathered by financial analysts.2 It turns out that analysts reduce the informational 
asymmetry between investors and firms, or using the well-known terms from theory, between the 
principal(s) and the agent(s).3 In this paper we look at analysts from a different point of view. 
Following Arbel (1985) who describes those firms that are followed by analysts as a good with 
a brand, we believe that it is also in the firms’ interest to attract the attention of analysts. We pre-
sent a simple model according to which firms own important private information regarding their 
performance and compete for the analysts’ attention that is a scarce resource on the market. In the 
Bayes-Nash equilibria of our game firms with the best news (i.e., firms that are undervalued, or 
that have the best prospects) tend to decide to compete for the above mentioned attention, while 
those that hide bad news (i.e., firms that are overvalued, or that have the worst prospects) do not. 
Section 4 offers the details of the model, its calibration with our empirical data, and also some 
additional discussion on the related literature. It is important to stress that we do not build and test 
a theoretical model with our empirical data. The data analysis that we present is based on aggrega-
ted market data that gives no insight into the private decisions of a single firm. Unfortunately the 
latter type of data is not publicly available. The game theoretic model that we present is meant to 
capture the most important feature of the problem that we study and deliver sensible theoretical 
results that can support our empirical findings.

The paper is organized as follows. The next section describes our data set, and the details of 
the applied statistical methods. Section 3 presents our empirical findings that are supported by a 
game theoretic argument developed in section 4. Section 5 concludes.

2. Data anD MEtHODOLOGY

Our dataset contains monthly data on accounting and financial analysts that gives a total of 
140,943 observations for North America and 164,066 for the countries that belong to the Euro-
zone. We looked at the Factset-JCF database (adjusted for dividends, capital increases, splits and 
reverse splits) to extract monthly returns for the stocks of the US, the Canadian and the Eurozone 
(Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, 
Portugal and Spain) capital markets between June 1996 and June 2004. From the same database, 
we also took the returns of the MSCI fund for the USA and Canada, and the returns of MSCI 

2  Game theory offers a useful set of tools for understanding strategic interaction among people and/or institutions. 
Game theoretic models that deal with rational decision-makers who pursue well-defined objectives and also take into 
account their knowledge (or expectations) about the others’ behavior have been popular in many areas in economics. 
As Allen and Morris (2001) review the application of game theory in finance, they find that the field has already 
benefited from these application and further developments concerning games of asymmetric information could be 
especially relevant.

3  For an excellent introduction to the economics of information we refer to Macho-Stadler and Pérez-Castrillo 
(2001).
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Europe for Eurozone that we use as a proxy for market returns, and the average return of the 
three-month Treasury Bills rate for the North American capital market and the average return of 
the three-month Treasury Bills rate of the twelve countries belonging to Eurozone until December 
1998. From this date we take the three-month EURIBOR for Euroland4 as a proxy for the returns 
of the risk-free asset.

The accounting information in our analysis comes from the Global Compustat database. From 
this source, the Book-to-Market ratio has been calculated by dividing the book value of the equity 
per share by the closing stock price. The market value we consider is the product of the closing 
stock price and the number of shares. We took end-of-the-month observations to compute these 
two variables. For the sake of homogeneity in our data, we express size in US dollars for North 
American firms and euros for firms from Eurozone. Moreover, we only consider firms whose fiscal 
year ends in December and have positive common equity.

In order to measure the attention level of analysts, we consider the number of monthly recom-
mendations, target price and earning per share estimates on each stock that appear in the Factset-
JCF database. We use firm size to proxy the level of information available about the firm on the 
market. Following the results from McNichols and O’Brien (1997), the attention of analysts is 
taken as a proxy for the firms’ prospects. Notwithstanding, as Bhushan (1989) suggests, the level 
of analyst coverage received by a firm is determined by several firm characteristics. Size is only 
one of them. For this reason, in order to avoid possible interactions, we follow a proposal presen-
ted by Hong et al. (2000) that controls for the effect of firm size on its level of analyst coverage. 
Therefore, as a proxy for the level of expectations we use the residual of the coverage level on 
firm size. The following month-by-month cross-sectional regression model helps us to calculate 
the residual attention of analysts on each company:

 

€ 

log 1+ EST
it( ) = β0t + β1t log SIZEit( ) + ε

it
  ni ,,2,1 =    (1)

where 

€ 

EST
it
  represents the total sum of recommendations, target price and earning per share esti-

mates for firm i in month t. 

€ 

SIZE
it
  is the market value of firm i in month t, n is the number of stocks 

in month t, while stands for the level of residual attention that firm i receives in month t.

One may question our choice of proxy and argue that other variables could be used, such 
as investment recommendations or the distance between the consensus of target price and 
the market price at a given moment in time. We would like to stress that the objective of this 
study is to check whether analysts’ attention contains valuable information for the investors 
given that it is an objective measure that does not depend on the analyst’s opinion, but on its 
actions. This study does not belong to the financial analysts literature that aims at checking 
the informational quality of outputs. It has been shown by another branch of the literature 
on the valuing relevance of analysts’ outputs that there exists an optimistic bias at the inter-
national level.5

4  This data comes from Hanson & Partners AB (ECOWIN).
5  We refer to Abarbanell and Bernard, 1992; Ali et al., 1992; Capstaff et al., 1995; Capstaff et al., 2001; Fried and 

Givoly, 1982, Lim, 1998; O’Brien, 1988 and Patz, 1989.
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On the other hand, given that firm size is directly related to analysts’ attention,  larger firms are 
followed by more analysts. In their case analysts are more sure that the costs of achieving, proces-
sing and filtering information could be covered by the revenue generated from the investment bank 
section of the analyst’s group and from the demand presented by institutional investors. For this 
reason, analysts’ attention in absolute terms is not a useful proxy for prospects. We need to compute 
a measure that expresses whether the received attention is high or low in relative terms.

As for the model specification in equation (1), the regression has an R2 of 41.17% on average 
if we take into consideration all months in question and does not present problems of heteroske-
dasticity, linearity, independence or normality of the residuals.6 

2.1 Portfolios

The goal of our study is to test whether there are more investment opportunities in the small-cap 
segment than in others. This fact would prove a lower level of efficiency on the capital markets 
for small companies.

Once we have the monthly degree of residual coverage, the next step in the data preparation is 
to sort the available stocks each month according to this variable and size simultaneously. Then, 
using this ranking, stocks are placed into three portfolios: RA1 contains 30% of the stocks with 
the lowest residual attention, RA2 includes the 40% in the middle, while RA3 contains the highest 
30%. Stocks are divided by median size into two portfolios: S1 is the portfolio containing the 
smallest firms, and S2 includes the biggest ones.

This procedure gives us six portfolios that represent the level of information estimated by size, 
and the level of expectations estimated by residual coverage. In this way, portfolio RA1-S1 is the 
one with the lowest level of residual attention and size, while portfolio RA3-S2 has the highest 
levels of residual coverage and size. After this, we compute the returns on each portfolio in the 
next month. Consequently, this procedure produces a time series of 96 monthly returns for each 
portfolio. Moreover, in this way we minimize the possibility of a survivorship bias. The returns 
of the portfolios presented in the tables are value-weighted.

2.2 Performance evaluation

We apply the calendar-time methodology to evaluate the portfolios, i.e. we take the date of 
portfolio formation as the predetermined date. In what follows we offer alternative models to test 
for abnormal returns. These models are usually used in the asset valuation literature, and we use 
them as a robustness tests, i.e. for proving whether abnormal returns persist under all models.

The difference that we observe in the returns observed in the different portfolios could be due 
to the risk differences of the stocks themselves. In order to account for market risk differences in 
portfolios based on attention levels and size, we measure the returns of the portfolios in the con-

6 We are not aware of any other model specification that has been used for this purpose. Even if there might exist a 
different relationship, our results do not show any problem. Moreover, one should study whether the proposed variables 
or functional form are related to the firm’s prospects. In that case, they should not be included in the model. For 
example, if we include the book-to-market variable to the model the R2 increases to 43.23% in average, but it would 
not be a suitable proxy for prospects, since it is related to market expectations.
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text of the CAPM, and the multifactor models, presented in Fama and French (1993), and Carhart 
(1997), as means of reducing a possible bias that could be attributed to the presence of investment 
style characteristic of the portfolios (e.g., size, value vs. growth, etc.). The need for a multifactor 
model arises also from the empirical evidence. It has been shown that there is a predictable com-
ponent in the returns on the stocks. Specifically, Fama and French (1993) argue that size and the 
Book-to-Market ratio seem to explain part of the cross-section variability of the stock returns. 
These results question the suitability of the CAPM model to explain the returns of the assets in 
cross-section. Accordingly, certain extensions have been proposed to control the most important 
anomalies. Fama and French (1993) model may reduce the evaluation errors of the CAPM mo-
del. However, it does not explain the cross-section variation of the returns that may be attributed 
to the medium-term continuity of the prices, as documented by Jegadeesh and Titman (1993). 
Carhart (1997) extends the Fama and French three-factor model, introducing price momentum 
as a fourth factor. The resulting model is consistent with a four-factor market equilibrium model, 
which may be interpreted as a return attribution model, where the coefficients and the premium 
of the portfolios that replicate the factors indicate the returns that may be attributed to the four 
elemental strategies. Formally:

  , (2)

where   is the return on portfolio p ( 6,,2,1 =p ) in month t (  ), 

€ 

rft   stands 
for returns on risk-free assets in month t, 

€ 

R
Mt
  for the returns on the market portfolio proxy in t, 

and 

€ 

ept   is the error term. The variable 
tSMB  is the difference between the average returns on 

the three portfolios containing the smallest cap stocks (value, neutral and growth) and the three 
portfolios containing the highest cap stocks (value, neutral and growth) in month t. The tHML  
factor is the difference between the average returns on the two stock portfolios with a high Book-
to-Market ratio (big value and small value) and the average performance of the stock portfolios 
with a low Book-to-Market ratio (small growth and large growth) in month t. tWML  is the price 
momentum at one year, calculated as the difference in month t between the returns on the portfolio 
of winners and losers. The portfolio of winners (losers) is the equally weighted portfolio which 
contains 30% of the stocks with the highest (lowest) returns in the previous period beginning in 
month t-12 and ending in t-2.7

The use of conditional models is particularly interesting, given that economic agent may have 
dynamic risk considerations conditioned on the economic moment of the market in consideration, 
and for this reason the expected return of the assets may vary as a function of the information 
available in each moment of time.

In this work we use the conditional version of model (2) for two reasons. On one hand, Lettau and 
Ludvigson (2001) and Hodrick ans Zhang (2001), among others, show the importance of including 
variables that capture information about the economic moment in the asset valuation models. On 
the other, the empirical behavior of the scaled conditional models like in Cochrane (1996) is better. 
Given the environment that we are considering here, i.e. situations in which having the analysts’ 
attention can transmit valuable information to investors, the state variable that we use as a proxy 
for the information available in the economy is the sum of all earnings estimates, recommendations 

7  See Fama and French (1993) for details regarding the construction of the SMB and HML factors, and Jegadeesh and 
Titman (1993) for the construction of the momentum factor WML.
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and target prices that firms receive each month. The abnormal returns estimated by CAPM, Fama 
and French (1993) and Carhart (1997) could be attributed to a static view of risk.

Our choice of the functional form is justified twofolds. Firstly, models scaled à la Cochrane 
(1996) perform better. And secondly, in our context it seems reasonable to consider the aggregated 
information available in the market in every moment, since it can determine whether the obtained 
abnormal returns in a given month are due to fact that the market had less information by that time 
and for that reason there existed a larger compensation for risk. This functional form is a simple 
modification of model (2). We introduce a proxy for the information available in the market, and 
also some interaction terms with this proxy and the variables in model (2).

Therefore we use the conditional version of model (2). Formally:

 

€ 

Rpt − rft = α p + γ pAt−1( ) + ′ β 
0p + ′ β 

1pAt−1( )

MKTt

SMBt

HMLt

WMLt

 

 

 
 
 
 

 

 

 
 
 
 

+ ept  , (3)

where 

€ 

A
t−1  is the monthly sum of recommendations, target prices and earning per share esti-

mates in the economy in month t-1. 

€ 

α p  
,  , 

€ 

′ β 
0p  

and 

€ 

′ β 
1p  

 are the parameters of the model. The 
dimension of 

€ 

′ β 
0p  

 and 

€ 

′ β 
1p  

 is 4x1 .

Finally it is important to note that in the case of North America, all factors and variables has 
been computed only using firms from this area, and  for Eurozone, the firms used for computing 
the factors and variables are from the twelve countries analyzed. The factors and variables are 
recalculated when the Eurozone sample is divided in two zones by only using information of firms 
and countries in each sample.8

2.3 Descriptives

Table 1 contains some basic descriptive results of our empirical work. It shows that at the starting 
years of this study the level of coverage of Factset-JCF database was low, and it experienced a significant 
growth until 2001. In terms of capitalization, as the last column shows, practically the whole market was 
followed by financial analysts, demonstrating that financial analysts follow practically all big firms.

table 1. 
Descriptives of sample.

The entries are average values computed form monthly data. T: Year; Firms: Number of companies; Coverage: Number 
of firms followed by financial analysts; Estimates: Number of recommendations, target price and Earning per share esti-
mates; Attention Change: Change in the number of estimates per asset; B/M: Book-to-Market; Size: Market capitalization 
per company in dollar millions for USA and in euro millions for Eurozone; % Followed: proportion of the market (with 
respect to size) followed by financial analysts. 

8  All models are estimated using Ordinary Least Squares.
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Panel A: North America

t Firms Coverage Estimates attention 
Change B/M Size %Followed

1996 1,609.29 259.00 2,126.43 0.03 0.49 2,975.86 85.43%
1997 1,728.42 448.67 3,053.50 -0.03 0.47 3,593.60 90.28%
1998 1,824.58 766.33 4,699.67 0.32 0.44 4,172.41 95.78%
1999 1,967.17 994.58 6,347.75 0.06 0.49 4,867.16 96.43%
2000 2,125.17 1,285.83 9,869.25 0.21 0.55 5,192.75 97.81%
2001 2,155.83 1,435.67 14,837.83 0.30 0.67 4,742.93 99.07%
2002 2,161.00 1,484.67 20,021.33 0.23 0.78 4,185.89 99.70%
2003 2,134.42 1,497.67 22,788.17 0.13 0.90 4,151.15 99.78%
2004 2,102.67 1,484.17 24,894.33 0.17 0.98 5,043.69 99.69%
Mean 1,978.73 1,072.95 12,070.92 0.16 0.64 4,325.05 96.00%

 Panel B: Eurozone

t Firms Coverage Estimates attention 
Change B/M Size %Followed

1996 2,493.29  522.57 11,191.71 -0.02 0.71 3,577.69 93.18%
1997 2,663.25  748.08 14,687.58 -0.00 0.57 4,321.87 93.70%
1998 2,987.08  935.00 18,675.25 0.00 0.47 4,952.58 96.29%
1999 3,473.50 1,187.08 20,262.33 -0.00 0.50 5,469.32 97.03%
2000 3,981.83 1,445.58 22,406.33 0.00 0.51 6,714.98 98.10%
2001 4,288.33 1,643.08 26,696.25 0.00 0.57 5,734.70 98.33%
2002 4,417.25 1,675.00 28,677.33 -0.00 0.68 4,861.73 98.65%
2003 4,481.83 1,548.58 26,809.75 0.00 0.77 4,278.70 96.90%
2004 4,534.17 1,528.50 29,158.00 0.00 0.61 4,452.92 99.73%
Mean 3,702.28 1,248.17 22,062.73 0.00 0.60 4,929.39 96.88%

Monthly mean estimates are around twelve thousand for the North American capital market 
and twenty-two thousand for the Eurozone, but this result is not stable. It grows constantly during 
the study period. An explanation for it perhaps could be the use of target price estimates from the 
last years and the level of development of the used database. The fifth column shows that in the 
North American and the Eurozone market the change in the monthly level of attention is around 
zero. Some enterprises might receive more attention than last month, but in this case others would 
get less. This feature proves that the capacity of analysis in the financial market is limited.

The Book-to-Market average is around 0.64 for North America and 0.60 for the Eurozone area, 
but it is important to note that it increased significantly in the last four years just after 2000 with 
the end of technological bubble. The mean size of firms taken into account in this work is of 4,325 
US dollar millions for North America and 4,929 euro millions for Eurozone.
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3. RESULtS

The main idea behind our analysis is that financial prices related to the largest firms reflect 
more rapidly the changes in the information available about the company. Conversely, in case of 
smaller firms the market requires a longer period of time for all the available information to be 
fully reflected in share prices. The opportunities for exploiting private information in small com-
panies could be higher. Therefore, the smaller the company, the more likely it is that some market 
inefficiency exists. Lustig and Leinbach (1983), Kester (1990) and Hackel et al. (1994) provides 
evidence of different level of efficiency in small firms.

Our main question is whether there exists unexploited investment opportunities among small 
firms that analysts may discover. We analyze small firms with the best prospects. We believe that 
analysts have an informational advantage because of the previously mentioned inefficiency problem, 
as in the market of small firms information takes longer to be reflected in prices. Therefore, small 
firms with the best prospects could be a good investment. Companies with best prospects are firms 
with more attention than its size requires, because size is related to information demand. Small firms 
are taken as companies where information flow is lower than big ones, moreover small companies 
often provide less active investment banking opportunities for the sell-side brokerage houses, and 
they have less institutional investors demanding information, therefore residual attention could be 
the best proxy for expectations in small firms.

For this reason we construct portfolios by residual attention and size. Table 2 and 3 contain the 
results for these portfolios. In panel A descriptive statistics and raw portfolio returns are to be found. 
One can observe that the average number of firms in the portfolios is more or less balanced. The 
difference of size in the portfolios with the lowest and medium residual attention is much higher 
than in the portfolio with the highest residual attention. We can observe that the portfolio with the 
highest residual attention and the largest firms has an average size per asset of approximately 4,583 
US dollar millions for North America and 4,212 euro millions for Eurozone. It is very different 
from the size per asset in portfolios with low and medium residual attention. One possible expla-
nation could be that having the attention of an additional analyst implies a smaller increase in the 
level of information in case of a large firm as compared to the case of a small or medium-sized 
firm. Moreover, the fact that this increment in information can not be easily reflected in the price 
of analysts’ services explains why there is maximum coverage that analysts offer to large firms.

table 2. 
Descriptives and mean return of portfolios based on 

residual attention and size in North America.

RA1 is portfolio with minimun residual attention while S1 contains the smallest firms. Therefore RA1-S1 is the 
portfolio with the lowest residual attention and size, while RA3-S2 is the portfolio with highest residual attention and the 
largest assets. In Panel A, FIRMS is the average of companies in the portfolio, SIZE is average market capitalization in 
US dollar millions and Residual is the average residual attention. RETURN is equally weighted average of raw returns. 
WEIGHTED RETURN is value weighted average of raw returns. *RA is a portfolio with a fix level of size, it represents 
a long position in assets with lowest residual attention and a short position in assets with highest residual attention. *S is a 
portfolio with a fix level of residual attention, it represents a long position in the smallest assets and short in biggest assets. 
The intersection between *RA and *S is a portfolio that is long in smallest and the lowest residual attention assets and 
short in the biggest and the highest residual attention. Panel B exhibits the results of the value weighted portfolios. ALFA 
is  (%) from equation (2), MKT is the market factor, SMB is the size factor, HML is the Book-to-Market factor and 
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WML is the momentum factor from equation (2). These factors are computed using North American firms. * Significant 
at 10%, ** Significant at 5%, *** Significant at 1%. 

Panel A: Descriptives and raw return

FIRMS SIZE RESIDUAL RETURN (%) WEIGHTED RETURN (%)

S1 S2 S1 S2 S1 S2 S1 S2 *S S1 S2 *S

RA1 221.62 152.42 474.43 15,534.00 -0.81 -0.86 2.87***
(3.86)

0.86
(1.54)

2.01***
(4.96)

1.94***
(2.88)

0.63
(1.31)

1.32***
(2.73)

RA2 214.91 283.23 394.01 13,792.87 0.03 0.08 2.61***
(3.22)

0.97**
(2.06)

1.63***
(3.19)

1.80**
(2.56)

0.77
(1.65)

1.02**
(2.00)

RA3 186.41 186.77 420.47 4,583.12 0.84 0.71 2.92***
(3.17)

0.96
(1.65)

1.96***
(3.91)

2.09***
(2.64)

1.05*
(1.77)

1.04***
(2.72)

*RA -0.06
(-0.12)

-0.11
(-0.27)

1.90***
(3.96)

-0.15
(-0.36)

-0.42
(-1.26)

0.90**
(2.04)

Panel B: Four Factors Model

ALPHA (%) MKT SMB HML WML

S1 S2 *S S1 S2 *S S1 S2 *S S1 S2 *S S1 S2 *S

RA1 0.01
(0.04)

-0.54
(-1.43)

0.55
(1.51)

0.85***
(13.84)

0.63***
(8.06)

0.22***
(2.95)

0.09
(1.63)

-0.22***
(-3.07)

0.31***
(4.50)

-0.21***
(-4.86)

0.14***
(3.19)

0.07
(1.27)

0.07
(1.29)

RA2 0.05
(0.15)

-0.33
(-1.04)

0.38
(0.97)

0.87***
(11.93)

0.70***
(10.81)

0.16**
(2.00)

0.04
(0.67)

-0.34***
(-5.59)

0.38***
(5.05)

-0.25***
(-5.48)

-0.03
(-0.59)

-0.01
(-0.13) -0.02

RA3 0.45
(1.27)

-0.35
(-1.05)

0.81***
(2.80)

1.00***
(13.47)

0.88***
(12.61)

0.11*
(1.89)

-0.08
(-1.12)

-0.32***
(-4.94)

0.24***
(4.39) -0.02 -0.17***

(5.16)
-0.25***
(-4.61)

-0.06
(-1.23)

*RA -0.44
(-1.57)

-0.18
(-0.63)

0.36
(1.12)

-0.15**
(-2.50)

-0.25***
(-4.26)

-0.03
(-0.49)

0.17***
(3.13)

0.10*
(1.78)

0.41***
(6.64)

-0.26***
(-6.95)

0.39***
(9.18)

0.13***
(3.09)

In the columns called “return” and “weighted return” we see that small North American por-
tfolios have significant returns, and that the difference between small and big portfolios is always 
positive and significant in all residual attention levels, but this is not the case for euro capital market 
where there are not significant differences between small and big portfolios. Therefore, in raw 
terms, a size effect seems to exist in North America but not in Eurozone, but we should perform 
a more careful analysis taking into account risk.

Panel B reports the results for model (2) using value-weighted portfolios.9 The column called 
“alpha” provides the alpha of the model for each portfolio. The most important thing is that when 
we take into account risk all North American portfolio returns are explained by the model. However, 
it can be seen that if we take a long position in the portfolio with best prospects and small assets, 
and short in the best prospects and big assets, we can earn a monthly abnormal return of 0.82%, 
being this return significant at the 1% level. Panel B provides the coefficients associated with the 

9  Similar results are obtained with CAPM and Fama and French (1993) models.
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regressors of the four-factor model. We can see that the returns of the self-financed strategy are 
generated by small companies with low Book-to-Market ratio and negative price momentum on 
last year. Panel B of table 3 reports the results for Eurozone capital market. It can be seen that the 
abnormal return is concentrated around portfolio with small and best prospects assets, we can earn 
a monthly abnormal return of 0.60%, being this return significant at the 1% level. This is different 
from the behavior of North American capital market but we can see that both markets have abnormal 
returns using the residual attention and the size but in a different way. The coefficients associated 
with the regressors of the four-factor model tell us that the return of this portfolio is generated by 
small companies with a low book-to-market ratio.

table 3. 
Descriptives and mean return of portfolios based on residual attention and size in Eurozone.

RA1 is portfolio with minimun residual attention while S1 contains the smallest firms. Therefore RA1-S1 is the 
portfolio with the lowest residual attention and size, while RA3-S2 is the portfolio with highest residual attention and 
the largest assets. In Panel A, FIRMS is the average of companies in the portfolio, SIZE is average market capitalization 
in euro millions and Residual is the average residual attention. RETURN is equally weighted average of raw returns. 
WEIGHTED RETURN is value weighted average of raw returns. *RA is a portfolio with a fix level of size, it represents 
a long position in assets with lowest residual attention and a short position in assets with highest residual attention. *S 
is a portfolio with a fix level of residual attention, it represents a long position in the smallest assets and short in biggest 
assets. The intersection between *RA and *S is a portfolio that is long in smallest and the lowest residual attention assets 
and short in the biggest and the highest residual attention. Panel B exhibits the results of the value weighted portfolios. 
ALFA is  (%) from equation (2), MKT is the market factor, SMB is the size factor, HML is the Book-to-Market factor 
and WML is the momentum factor from equation (2). These factors are computed using Eurozone sample.* Significant at 
10%, ** Significant at 5%, *** Significant at 1%. 

Panel A: Descriptives and raw return
FIRMS SIZE RESIDUAL RETURN (%) WEIGHTED RETURN (%)

S1 S2 S1 S2 S1 S2 S1 S2 *S S1 S2 *S

RA1 287.69 272.63 528.20 9,662.64 -0.86 -0.85z 0.65
(1.61)

0.95**
(2.04)

-0.29
(-1.50)

0.67
(1.63)

0.88
(1.57)

-0.21
(-0.57)

RA2 290.66 222.43 544.30 12,563.22 0.12 0.13 0.67
(1.57)

0.98*
(1.93)

-0.31
(-1.41)

0.69
(1.61)

0.95
(1.63)

-0.26
(-0.85)

RA3 287.77 271.61 528.06 4,212.16 0.74 0.63 0.91*
(1.67)

1.18**
(2.08)

-0.26
(-1.14)

0.96*
(1.76)

1.17*
(1.95)

-0.21
(-0.77)

*RA -0.26
(-1.14)

-0.23
(-0.71)

-0.52
(-1.59)

-0.29
(-1.04)

-0.29
(-0.66)

-0.50
(-1.37)

Panel B: Four Factors Model
ALPHA (%) MKT SMB HML WML

S1 S2 *S S1 S2 *S S1 S2 *S S1 S2 *S S1 S2 *S

RA1 0.25
(1.17)

0.46*
(1.67)

-0.00
(-0.81)

0.82***
(16.46)

0.88***
(13.72)

-0.00
(-0.81)

0.66***
(7.00)

-0.08
(-0.70)

0.74***
(6.63)

0.20***
(3.48)

-0.28***
(-3.87)

0.48***
(7.06)

0.12***
(2.83)

0.01
(0.78)

0.11**
(2.07)

RA2 0.24
(1.54)

0.33*
(1.79)

-0.04
(-0.24)

0.88***
(20.30)

0.99***
(23.05)

-0.04
(-0.24)

0.66***
(8.19)

-0.09
(-1.16)

0.76***
(9.20)

0.19***
(3.99)

0.01
(0.12)

0.19***
(3.80)

0.09**
(2.37)

-0.04
(-1.11)

0.13***
(3.43)

RA3 0.60***
(2.70)

0.41
(1.16)

0.19
(0.89)

1.02***
(19.72)

1.00***
(17.27)

0.19
(0.89)

0.81***
(8.41)

0.08
(0.71)

0.74***
(7.87)

0.36***
(6.12)

0.35***
(5.32)

0.01
(0.14)

-0.04
(-0.99)

-0.05
(-0.95)

0.00
(0.09)
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Panel A: Descriptives and raw return
FIRMS SIZE RESIDUAL RETURN (%) WEIGHTED RETURN (%)

*RA -0.35
(-1.51)

0.05
(0.14)

-0.16
(-0.57)

-0.19***
(-3.61)

-0.12
(-1.45)

-0.18***
(-2.82)

-0.16
(-1.55)

-0.16(-1.00)
0.58***
(4.87)

-0.16***
(-2.65)

-0.63***
(-6.49)

-0.15**
(-2.12)

0.17***
(3.60)

0.06
(0.85)

0.17***
(3.10)

 

Overall, these results prove that there is lower level of efficiency in small-cap equity market, 
and the attention of analysts is a good tool for identifying good investment opportunities. This 
difference is created because the financial market has more information about big firms, and it is 
easier to adjust new information for these.10

3.1 Conditional model

Including additional information about the economy in the models would perhaps improve 
the precision of our results. One should not ignore that investors can observe whether a company 
is being covered by analysts more than it is justified by its size. Nevertheless if prospects in the 
market are bad and there are less analysts analyzing enterprises, this situation could be the result 
of focusing on less risky companies. Lui et al. (2005) show that size is related to risk, therefore 
investors could change conditions in which they are trading on small or big companies depending 
on the economy.

We know that the analysts’ capacity on the market is limited, but we know that a bad state of 
the economy could also influence the number of analysts working in the market. In our case, it 
could induce that they all focus on determined classes of assets. Therefore, aggregate attention 
would be an indicator of the conditions in which investors are at the moment of trading. In other 
words, it would be an instrument which conditions the risk-return relationship.

Table 4 shows the results from model (3), the conditional version of model (2).11

 On one hand, it provides some differences from the results of Tables 2 and 3. It can be seen 
that, under this model, abnormal returns are generated in the portfolio that contains small assets 
with best prospects for the North American capital market but not for the euro area. This is very 
curious, but if we analyze in global terms the results under the conditional model we can see 
common aspects for both areas.

There are significant differences between the abnormal returns of the portfolios that contain 
small and big assets if these assets have a high residual attention. This difference is only significant 
at 10% level in a two-tailed t-test, but would be significant at 5% level in one-tailed t-test when  
testing whether the abnormal returns are zero or greater than zero.12 In this line, it can be seen that 
the difference of residual attention in small firms generates abnormal returns in both areas of the 

10  We have repeated this analysis constructing portfolios by changes in the attention as a proxy of changes in prospects, 
and by size simultaneously. The results that we obtain are similar.

11  We have used other instruments as the mean book-to-market, the aggregated book-to-market and the mean attention 
level. Nevertheless, the results support the ones presented in the tables.

12  All the result presented in this paper are computed using two-tailed t-tests.
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world, and this difference is larger than 1.30% per month. It is important to remark that the global 
results demonstrate a different behavior in small companies and big ones.

Notwithstanding, there exist appreciable differences between North America and Eurozone for 
portfolios RA1S1, RA2S1 and RA2*S that could come from a different behavior of lower residual 
attention in small firms in Eurozone. These results and the abnormal returns of portfolio containing 
small assets with best prospects in North America and not in Eurozone could be due to a different 
level of integration inside Eurozone. This is the goal of the next subsection.

table 4. 
Conditional model using attention as instrument.

This table reports results from equation (3), ALFA is the average (multiplied by 100) of the intercept  of the 
conditional version of equation (2):

 

 

 

[3]

where   is the level of information in the economy in month  , approximated by the sum of recommendations, 
target price and earning per share estimates on the US and Canadian stock markets for North America and the sum of 
recommendations, target price and earning per share estimates on the Eurozone firms for this market. The factors are 
computed using North American firms for North American factors and Eurozone firms for Eurozone factors. *RA is a 
portfolio with a fix level of size having a long position in assets with lowest residual attention and short position in assets 
with highest residual attention. *S is a portfolio with a fix level of residual attention, having a long position in smallest 
assets and short in biggest assets. The intersection between *RA and *S is a portfolio that is long in smallest and lowest 
residual attention assets and short in biggest and highest residual attention. * Significant at 10%, ** Significant at 5%, 
*** Significant at 1%.

PANEL A: NORTH AMERICA

RA1S1 RA1S2 RA1*S RA2S1 RA2S2 RA2*S RA3S1 RA3S2 RA3*S *RAS1 *RAS2 *RA*S

α -0.19 -0.15 -0.04  0.16  0.29 -0.13  1.13**  0.19  0.95* -1.33*** -0.34 -0.38

A  0.00  0.00  0.00 -0.00 -0.00  0.00 -0.00 -0.00 -0.00  0.00*  0.00  0.00

MKT  0.69***  0.70*** -0.01  0.63***  0.76*** -0.13  0.66***  0.81*** -0.15  0.03 -0.11 -0.12

SMB  0.26** -0.30*  0.56***  0.22 -0.46***  0.68***  0.02 -0.33**  0.35***  0.24**  0.03  0.59***

HML -0.23**  0.32*** -0.55*** -0.13  0.34*** -0.47***  0.04  0.29*** -0.24*** -0.28***  0.03 -0.52***

WML  0.10  0.24* -0.14 -0.03  0.16 -0.18 -0.25*  0.07 -0.33***  0.36***  0.17  0.03

AxMKT  0.00 -0.00  0.00*  0.00* -0.00  0.00**  0.00**  0.00  0.00*** -0.00** -0.00  0.00

AxSMB -0.00 -0.00 -0.00 -0.00  0.00 -0.00 -0.00 -0.00 -0.00 -0.00  0.00 -0.00

AxHML  0.00 -0.00**  0.00***  0.00 -0.00*  0.00 -0.00 -0.00  0.00  0.00*** -0.00  0.00***

AxWML  0.00 -0.00  0.00  0.00 -0.00  0.00  0.00 -0.00  0.00* -0.00** -0.00  0.00

Adj. R2 82.63 48.02 58.31 77.71 62.00 50.50 83.11 71.65 52.73 63.10 32.05 57.19

PANEL B: EUROZONE

RA1S1 RA1S2 RA1*S RA2S1 RA2S2 RA2*S RA3S1 RA3S2 RA3*S *RAS1 *RAS2 *RA*S
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α -2.37*** -0.82 -1.55 -2.08*** -0.50 -1.58** -0.81 -1.81*  0.99* -1.56*  0.99 -0.56

A  0.00***  0.00  0.00  0.00***  0.00  0.00**  0.00  0.00** -0.00  0.00 -0.00  0.00

MKT  1.46***  1.48*** -0.02  1.22***  1.41*** -0.20  1.20***  0.97***  0.23  0.26  0.51  0.49**

SMB  0.84** -0.82*  1.66***  0.62**  0.29  0.33  0.44 -0.17  0.60*  0.40 -0.65  1.00**

HML  0.78** -0.30  1.08** -0.19 -0.73**  0.54 -0.01  0.14 -0.15  0.79** -0.44  0.63

WML  0.53**  0.22  0.32 -0.02 -0.04  0.02 -0.21  0.31 -0.52*  0.74*** -0.09  0.22

AxMKT -0.00*** -0.00***  0.00 -0.00** -0.00***  0.00 -0.00  0.00 -0.00 -0.00** -0.00** -0.00***

AxSMB -0.00  0.00 -0.00** -0.00 -0.00  0.00  0.00  0.00  0.00 -0.00  0.00 -0.00

AxHML -0.00*  0.00 -0.00  0.00  0.00** -0.00  0.00  0.00  0.00 -0.00** -0.00 -0.00**

AxWML -0.00** -0.00 -0.00  0.00 -0.00  0.00  0.00 -0.00  0.00 -0.00**  0.00 -0.00

Adj. R2 81.08 82.11 59.74 86.45 92.05 69.94 86.03 85.72 48.28 47.55 42.42 57.06

3.2 Different levels of integration in Eurozone

We split the sample of Eurozone nto two groups according to the level13 of development inside 
Eurozone, Level 1 contains firms from Austria, Belgium, Finland, France, Germany, Luxembourg 
and Netherlands and Level 2 firms from Greece, Ireland, Italy, Portugal and Spain. All the factors 
and variables are computed for each level taking into account only firms from each level. If there 
exist different levels of integration or development in the capital markets inside Eurozone, it is 
possible that the valuation models do not work properly, for this reason we are going to compute 
the models separately and analyze if the results are stable or not.

Table 5 shows the results of this analysis. It can be seen that the results are different from the 
ones in panel B of table 4.14 Curiously, the results for the firms belonging to the most developed 
markets (Level 1) are similar to the North American capital market, in fact the portfolio with small 
assets and best prospects obtains a positive abnormal return as in the North American case. This 
general result could be due to the fact that in the most developed capital markets there are smaller 
firms than in the less developed markets where the size for quoting could be higher, this fact could 
explain the differential behavior of small firms.15

table 5. 
Conditional model by level of integration in Eurozone.

This table reports results from equation (3), ALFA is the average (multiplied by 100) of the intercept  of the 
conditional version of equation (2):

13  This split is based on the 1996 GDP per capita (in US dollars), extracted from the World Economic Outlook Database 
of the IMF, that we consider a possible proxy for the level of economic integration in Eurozone. Is should be taken into 
account that this study analyzes the behavior of small assets with best prospects in big areas rather than in a specific 
country.

14  The factors used for this table are different to the factors used in Table 4 and the portfolios are different too.  
15  In fact, the mean size for small firms in countries that belong to level 1in Eurozone is 509.63 euro millions, while for 

firms in level 2 is 710.52 euro millions.
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[3]

where   is the level of information in the economy in month  , approximated by the sum of recommendations, 
target price and earning per share estimates on the firms belonging to countries in the level 1 for this market and on the firms 
belonging to countries in level 2 for this market. Panel A reports the results of equation (3) for countries in the level 1 (Austria, 
Belgium, Finland, France, Germany, Luxembourg and Netherlands). Panel B shows the results for the countries in the level 
2 (Greece, Ireland, Italy, Portugal and Spain). The factors used for Eurozone level 1 are computed only using firms in the 
level 1 and factors for the level 2 are computed using firms belonging to countries in the level 2. *RA is a portfolio with a fix 
level of size having a long position in assets with lowest residual attention and short position in assets with highest residual 
attention. *S is a portfolio with a fix level of residual attention, having a long position in smallest assets and short in biggest 
assets. The intersection between *RA and *S is a portfolio that is long in smallest and lowest residual attention assets and 
short in biggest and highest residual attention. * Significant at 10%, ** Significant at 5%, *** Significant at 1%.

PanEL a: EUROzOnE LEVEL 1

RA1S1 RA1S2 RA1*S RA2S1 RA2S2 RA2*S RA3S1 RA3S2 RA3*S *RAS1 *RAS2 *RA*S

α -1.01 -0.75 -0.26 -1.17 -0.51 -0.66  1.93**  2.04* -0.11 -2.94** -2.79* -3.05*

A  0.00  0.00  0.00  0.00  0.00  0.00 -0.00** -0.00*  0.00  0.00**  0.00  0.00*

MKT  1.13***  1.29*** -0.16  0.70***  0.89*** -0.19  1.09***  0.99***  0.09  0.04  0.29  0.13

SMB  0.21 -0.82***  1.03***  0.10 -0.75***  0.86*  1.05***  0.48  0.57 -0.84* -1.30** -0.26

HML -0.03 -0.18  0.15 -0.34  0.03 -0.37  0.30  0.23  0.07 -0.34 -0.41 -0.26

WML  0.21  0.52* -0.31 -0.55*  0.00 -0.55 -0.05  0.04 -0.09  0.27  0.48  0.17

AxMKT -0.00* -0.00**  0.00  0.00  0.00  0.00  0.00  0.00 -0.00 -0.00 -0.00** -0.00*

AxSMB  0.00  0.00*** -0.00*  0.00  0.00 -0.00 -0.00*** -0.00* -0.00  0.00*  0.00**  0.00

AxHML -0.00  0.00 -0.00  0.00 -0.00  0.00 -0.00 -0.00 -0.00  0.00  0.00  0.00

AxWML -0.00 -0.00  0.00  0.00** -0.00  0.00* -0.00 -0.00  0.00 -0.00 -0.00 -0.00

Adj. R2 87.79 91.78 41.41 91.75 96.49 61.01 95.55 93.72 30.90 64.66 62.38 67.31

PanEL B: EUROzOnE LEVEL 2

RA1S1 RA1S2 RA1*S RA2S1 RA2S2 RA2*S RA3S1 RA3S2 RA3*S *RAS1 *RAS2 *RA*S

α -0.72  1.64* -2.36** -0.60  0.42 -1.02  0.11 -0.14  0.25 -0.83  1.78 -0.58

A  0.00 -0.00*  0.00**  0.00 -0.00  0.00 -0.00  0.00 -0.00  0.00 -0.00  0.00

MKT  1.15***  1.28*** -0.13  1.05***  1.03***  0.03  0.75***  0.88*** -0.13  0.40  0.40  0.27

SMB  1.06** -0.06  1.12**  0.12 -0.98***  1.10** -0.22  0.98** -1.20*  1.28* -1.04  0.08

HML  0.28 -0.47  0.75*  0.31 -0.36*  0.67*  0.34 -0.52  0.86* -0.06  0.05  0.80

WML -0.06 -0.84***  0.78**  0.03  0.25 -0.22  0.07  0.38 -0.31 -0.13 -1.22** -0.44

AxMKT -0.00 -0.00  0.00 -0.00 -0.00 -0.00  0.00  0.00  0.00 -0.00 -0.00 -0.00

AxSMB -0.00 -0.00 -0.00  0.00  0.00*** -0.00  0.00 -0.00**  0.00** -0.00  0.00  0.00

AxHML -0.00  0.00 -0.00** -0.00  0.00* -0.00 -0.00  0.00 -0.00 -0.00 -0.00 -0.00*

AxWML -0.00  0.00*** -0.00*** -0.00 -0.00  0.00 -0.00 -0.00  0.00 -0.00  0.00**  0.00

Adj. R2 86.61 91.15 40.94 92.08 96.60 44.37 90.49 82.44 21.33 29.29 24.26 29.88
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As a general result, it can be seen that high residual attention produces abnormal returns in even 
more cases than in North American market. Therefore, residual attention and size are important 
informational inputs in North America and in the countries with the most developed markets in 
Eurozone.

On the other hand, a different result is obtained in countries with a lower level of integration. 
There is a significant difference between small and big assets if theses assets have the lowest 
residual attention, but this is not in line with the general argument of this work. Therefore, it 
seems that for countries belonging to Level 2 there is no profitable strategy based on high level 
of residual attention. 

These results provide good evidence that there is lower level of efficiency in the small-cap equity 
market and the attention of analysts is a good tool for identifying good investment opportunities 
but not everywhere, only in the most developed capital markets.

4. SMaLL FIRMS anD tHE GaME tHEY PLaY

The previous sections of this paper have delivered an empirical argument about market ineffi-
ciencies that concern the value of small firms. We have argued that the informational differences 
that exist between investors and firms have severe consequences, in that they give rise to abnormal 
returns on the market. The economics of information has already tackled this problem and delivered 
a theoretic argument that became well-known as the principal-agent model.16 In the light of this 
theory, one can explain the importance of market analysts, since their principal task is to provide 
concise information to the investors (principal) about the firm (agent), and with that reduce the 
informational asymmetries on the market.17

table 6. 
Bayes-Nash equilibria.

The threshold level 

€ 

γ  , and the proportion of firms whose type is above this level and therefore choose 
the strategy of sending a signal, i.e. to attract the analysts’ attention as a function of 

€ 

α  . The parameter 

€ 

α   is the long-term value of having the analysts’ attention. Both 

€ 

α   and 

€ 

γ  can be interpreted as monthly 
abnormal returns.

€ 

α   0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.35% 0.40% 0.45%

€ 

γ   0.00% -0.01% -0.01% -0.02% -0.02% -0.03% -0.03% -0.04% -0.04%

% choosing to
send a signal 60.86% 60.88% 60.91% 60.93% 60.96% 60.98% 61.01% 61.03% 61.60%

€ 

α   0.50% 0.60% 0.70% 0.80% 0.90% 1.00% 1.10% 1.20% 1.30%

16  We do not provide the discussion of this model here. For more details on this topic check, for example, the book by 
Macho-Stadler and Pérez-Castrillo (2001).

17  For example, Jensen and Meckling (1976) show that financial analysts help to reduce the agency costs that arise from 
the separation between the managers and the owners of the firm.
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€ 

γ   -0.05% -0.05% -0.06% -0.07% -0.08% -0.09% -0.09% -0.10% -0.11%

% choosing to
send a signal 61.08% 61.12% 61.17% 61.21% 61.25% 61.29% 61.33% 61.37% 61.41%

In this section we look at the problem from a different perspective, yet we shall be using game 
theory as a tool for modeling the strategic interaction among firms. We argue that analysts, or their 
attention, is a scarce resource for which small companies compete in order to attract investors. The 
desirability of this special good is an established result in the literature. As Arbel (1985) points out 
those firms that are followed by analysts can be considered as goods with a brand, while the others 
can be thought of as generic goods. The most important conclusion, therefore, is that institutional 
investors are restricted to the market segment of brands.

Following a similar argument, Merton (1987) assumes that investors do not consider firms about 
which they do not receive enough information. Therefore a firm’s value is positively correlated 
with fraction of investors who own some information about it. Analysts’ attention, in this case, not 
only have a positive impact on the firm’s value due to their monitoring task, but also as informa-
tional intermediaries.18 On the other hand, Atiase (1982), Freeman (1982) and Zeghal (1984) show 
that there is less information available on firms with small size. They deliver empirical evidence 
proving that the announcements regarding profits and other financial variables have more impact 
on market returns in case of the smallest  firms. Zeghal (1984) proves that since investors have 
less information on small firms, their announcements constitute a larger value for investors than 
announcements by large firms.

In the previous sections we have studied empirically the importance of the information about 
firms for investors on the market. In this part of the paper, we look at firms and with the help of 
game theory and try to understand how these firms capture the analysts’, and with that also the 
investors’, attention. It is important to note that we are not building and testing empirically a 
theoretical model. Our data analysis is based on aggregated market data that does not give insight 
into the private decision-making process of firms. We present the following game theoretic model 
in order to theoretically support the empirical findings from the previous sections.

Let us now define a simple simultaneous-move game that is played by small firms that compete 
among each other for a scarce resource, the analysts’ attention. The game to be considered is a 
single-stage one-shot game with asymmetric information with the following characteristics:

Players: There are 1. n small firms competing on the market. Firms are assumed to own important 
private information regarding their performance. Technically we shall distinguish between two 
types of firms: those who are undervalued by the market (i.e. firms that have good news to 
tell), and those who are overvalued (i.e. firms that have bad news to tell). We denote a firm’s 
type by 

€ 

γ
i
 . It reflects the error that the market makes in evaluating the firm. Since analysts’ 

activity helps to eliminate this error, 

€ 

γ
i
  can be thought of as the value of having the analysts’ 

immediate attention. Therefore, its positive values represent undervalued firms, while its ne-

18  This is precisely what Chung and Jo (1996) obtain, as they claim that analysts’ attention is positively correlated with 
the perceived quality of the firm. We could say that tasks that analysts carry out have a similar effect as those performed 
by rating agencies. Refer to Wakeman (1981), and Fama and Jensen (1985) for more details.
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gative values overvalued ones. We assume that it is a continuous variable, and it is distributed 
according to some distribution function F that is common knowledge.

Strategies: Each firm has to choose between two strategies that are “send a signal” (1) or “do 2. 
not send a signal” (0). Signals are meant to capture the analysts’ attention. Hence the strategy 
set of firm i is { }1;0=iS . Note that even if we consider a dual choice made by the players the 
attention that firms receive as a result of the game is a continuous variable. We wish to keep 
the model as simple as possible and allowing for a continuum of strategies, e.g. using strategy 
specifications as “attract x% of the total of analysts’ attention” or “invest x USD in attracting 
the analysts’ attention”, would not alter nor enrich our predictions qualitatively.

Pay-offs: For simplicity let us specify the following additively separable pay-off function 3. 
for the game.

 

€ 

g si;s− i;γ i( ) =α ⋅ f si;s− i( ) ⋅ si + γ i ⋅ si   , (4)

where 

€ 

s
i
∈ S

i
  denotes the strategy chosen by player i, and 

€ 

s−i  is the vector of strategies cho-
sen by the others. The first term of the above expression represents the net benefit from having the 
analysts’ attention as such. This part is independent of whether the firm has a bad or a good news 
to announce. Although our game is a static one-shot game, we can think of this term as the present 
value of being followed by the analysts in the future. Or with other words, the long-term value of 
having the analysts attention, while 

€ 

γ
i
  is the firm specific short-term value of it. The parameter 

α is assumed to be positive. Following the argument from Arbel (1985), it also can be thought of 
as the value of being a good with brand as compared to be a generic product. The function f is the 
probability of receiving such attention given the chosen strategies by firm i and the others. The 
specification of this function that we shall be using is

 

€ 

f si;s− i( ) =

1 if s j
j=1

n

∑ ≤ n 

1

s j
j=1

n

∑
otherwise

 

 
  

 
 
 

  , (5)

where n represents the total capacity of analysts on the market. With this form we assume that 
in case more than n  firms opt for strategy 1, and together ask for more attention than is possible 
on the market, analysts choose among them randomly. The second term of the pay-off function 
says that those firms that choose strategy 1 not only enjoy the analysts’ attention, with some pro-
bability, but also earn 

€ 

γ
i
 . This part is not weighted by f, because in order to attract attention the 

firm has to deliberately reveal its private information, i.e. 

€ 

γ
i
 .19

19  The functional form of the above specified payoff function and its components may look simplistic at first sight, but 
it captures the main features of the problem, such as the scarcity of analysts’ attention or the long-term and short-term 
value of having that attention. The presented form moreover allows us to find simple closed-form solutions to the 
game.
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Due to the presence of asymmetric information, we compute the Bayes-Nash equilibria of the 
game. Moreover, we are interested in those equilibria that are separating in the following sense: we 
describe situations in which firms with the best prospects choose to attract the analysts’ attention, 
while the other firms do not. Firms of type 

€ 

γ
i
  above some threshold level 

€ 

γ   choose strategy 1 
(and try to attract the analysts’ attention), and firms of type 

€ 

γ
i
  below 

€ 

γ   choose 0 (and prefer 
to do without the analysts’ attention). For these strategies to form an equilibrium the following 
inequalities must hold. Type 

€ 

γ
i
> γ   prefers strategy 1 to 0 if

 

€ 

E α ⋅ f 1;s− i( ) ⋅1+ γ i ⋅1[ ] > E α ⋅ f 0;s− i( ) ⋅ 0 + γ i ⋅ 0[ ]  , (6)

 

€ 

α ⋅ E f 1;s− i( )[ ] + γ i > 0  . (7)

This inequality expresses the simple idea that the consequences of the announcement of a bad news 
must be severe enough in order to dissuade firms with negative 

€ 

γ
i
  from those announcements.

Now let us study the expected value that appears in the equations above. In the presence of 
uncertainty about the other firms’ type, for any firm i the probability that k other firms choose 
strategy 1 is given by the expression below:

 

€ 

Pr # j | γ j > γ { } = k( ) =
n −1

k

 

 
 

 

 
 ⋅ F γ ( )[ ]

n−1−k
⋅ 1− F γ ( )[ ]

k

 . (8)

As for the weighting function f, if k other firms choose to send a signal the following holds:

 

€ 

f 1;# j | γ j > γ { } = k( ) =
1 if k +1≤ n 
1

k +1
otherwise

 
 
 

  
  (9)

Note that for type 

€ 

γ  the comparison in (7) holds with equality. Putting that, and equations 
(8) and (9) together we can compute the equilibrium value of 

€ 

γ . In order to obtain numerical 
results, we use the normal distribution with expected value 0.0194 and standard variation 0.0707, 
that we estimated from our data, to find the equilibrium. The use of the normal distribution allows 
us to derive simple numerical results for the equilibrium of the game. Our data does not reject 
the hypothesis of normality according to the χ²-test that we run in order to compare the normal 
distribution with the empirical distribution of abnormal returns. The p-value that corresponds to 
the goodness-of-fit test with 20 categories is 0.0546.20

It turns out that the equilibrium is not separating in general in the sense that there will be firms 
that prefer to announce bad news. Nevertheless, all firms with a sufficiently bad news, i.e. small 

€ 

γ
i
 , will choose strategy 0. Table 6 displays this threshold level as a function of the parameter 

€ 

γ . 
The threshold level increases with α and we see that the market does not use the analysts’ attention 
efficiently.  We see that, for example, for an α of 0.15% in equilibrium 60.91% of small firms decide 
to attract the analysts’ attention. Among them, there are some, that do so in spite of being overvalued, 
i.e. in spite of having to publish a bad news. This means that roughly 0.2% of the overvalued firms 

20 In the construction of the 20 categories we consider cutoff points between -0.5 and 0.5 with increments of 0.05.
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decides to do so.21 Nevertheless, the efficient outcome would be if only 
n
n % undervalued firms 

with the largest differences between their real and market value, i.e. 

€ 

γ
i
 s, chose the strategy 1. What 

we observe in this equilibrium is a typical free-riding problem, as the attractiveness of having the 
analysts’ attention may outweigh the negative effects of a bad news.

In spite of this inefficiency, the portfolio of firms that analysts follow is not built in a com-
pletely random manner. As we have shown in the empirical part of the paper, it constitutes a 
profitable investment possibility. In this section we observe that the equilibrium of the proposed 
game is separable in the sense that only firms with a type above a certain threshold level, 

€ 

γ  , opt 
for attracting the analysts’ attention. In other words, even though we treat analysts as passive 
intermediaries of information, due to a self-selection process of firms, the analysts’ “choices” 
have important informational value for investors. This result is in line with those presented by 
McNichols and O’Brien (1997).

5. COnCLUSIOnS

The impact of informational asymmetries has been widely studied and recognized both in the 
empirical and theoretical literature. As Allen and Morris (2001) put it in their review, the field of 
finance got separated from corporate finance and developed into a field in its own right with the 
introduction of uncertainty into asset pricing. In this paper we have looked at the small-cap segment, 
because the informational asymmetry between investors and firms is larger there than on the market 
of large firms. It has been shown through empirical analysis on data from the North American and 
in the most developed area of Eurozone market that there exist significant differences in returns 
between small and big firms taking into account the information conveyed by the attention of 
analysts on the market. Therefore, the level of efficiency in small-cap segment could be lower. In 
particular, these results prove that investors may discover unexploited investment opportunities 
and obtain abnormal returns with the help of analysts as informational intermediaries. Notwiths-
tanding, this is not the case for all markets in the Eurozone, the results obtained for an area with 
lower levels of development (Greece, Ireland, Italy, Portugal and Spain) are different. 

We have also offered a simple game theoretic argument that accounts for the empirical findings 
from a theoretical point of view. It has been shown that the portfolio that analysts follow repre-
sents a good investment opportunity due to a self-selection process among firms in the small-cap 
segment.

On one hand, our data analysis shows how investors can use attention as a tool to reduce the 
uncertainty that concerns their investment decisions over small firms. On the other, we believe 
that firms that compete for funding also desire to attract analysts’ attention. We have modeled this 
competition as a simple simultaneous-move game in the equilibra of which analysts concentrate 
their attention on firms with the best prospects in the small-cap segment. The results obtained 
in North American and the most integrated capital markets of Eurozone are similar showing 
that abnormal returns are generated in the small-cap segment and they are related to the level of 

21 We have used the above mentioned normal distribution to compute this result. According to table 5, firms with a

€ 

γ
i
   

above -0.01% opt for the strategy of sending a signal. There is a proportion of 0.078% of firms whose is between 
-0.01% and 0%. And the proportion of overvalued firms, firms with a negative    is 39.17%. Then  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residual attention of financial analysts. This general result could be caused by the fact that in the 
most developed capital markets there are smaller firms than in the less developed markets where 
the size for quoting could be higher, this generates that the strategy does not work for the less 
developed area.

Our goal to analyze this behavior in big areas and not in specific countries could have some 
limitations if the level of integration of the countries belonging to each area is different, it could 
affect the performance of the valuation models. Even if it is very similar, it is not exactly the same 
and this, of course, can have an effect on the empirical results.
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