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Resumo 
 
 Até que ponto as opiniões dos investidores afectam o retorno das acções? Os 

modelos tradicionais de avaliação assentam na ideia de que os investidores têm 

expectativas homogéneas embora vários autores, na tentativa de aproximar os modelos 

à realidade, sugiram que as opiniões podem ter impacto nos preços e consequentes 

retornos das acções. 

 Sobre este tema há duas visões: a hipótese do desconto das opiniões divergentes 

onde a divergência das opiniões é uma proxy para o risco (Varian 1985, Merton 1987) e 

a hipótese do prémio das opiniões divergentes (Miller 1977). É um tema de extrema  

importância que não recebeu a atenção académica necessária. 

 O nosso objectivo é testar a teoria de Miller usando o Mercado Accionista 

Português como base aplicando o método definido por Ghatghorini et al (2011) e 

usando volatilidade idiossincrática como proxy para capturar a relação entre a 

divergência de opinião e os retornos. 

 Teoricamente, este estudo pretende trazer mais evidência empírica sobre o 

impacto das opiniões nos preços. Em termos práticos, pode ser uma nova forma para 

investidores institucionais e individuais projectarem retornos e construir portfólios. 

 Documentamos uma relação positiva entre divergência das opiniões e os 

retornos das acções quando usado um esquema de equal-weight: portfólios com níveis 

de divergência maiores tiveram melhores retornos (até 8pp mais numa base anual) do 

que portfólios com menores níveis de divergência quando divididos em quartis.  

 Os resultados para os portfólios equal-weight são fortemente contrários à teoria 

de Miller já que mesmo após consideração dos retornos ajustados ao risco, portfólios 

com elevada divergência mantêm melhores retornos que os com menor divergência, 

 Em relação ao esquema value-weight, foram encontrados resultados mistos: os 

tercis suportam a teoria de Miller; os decis não. Em relação aos quartis, foram 

encontrados resultados mistos. 

 Estes resultados devem ser analisados com precaução dada a sensibilidade a 

questões metodológicas. 

 

Palavras Chave: Future Returns; Divergence of Opinion; Risk 

Códigos JEL: G11; G12; G14 
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Abstract 
 
 Does divergence of opinion affect future returns? The traditional asset pricing 

models rely on the assumption of homogenous expectations but several authors, 

attempting to approach the models with reality, suggested that opinions might have a 

role on prices and future returns of stocks. 

 Regarding this topic, we can distinguish two different views: the divergence of 

opinion discount hypothesis where divergence of opinion is a proxy for idiosyncratic 

risk (Merton, 1987; Varian, 1985)  and the divergence of opinion premium hypothesis 

(Miller, 1977). Although the topic is of extreme importance, theoretical and empirical, it 

has not yet received the academic attention it should deserve. 

 Our aim is to test Miller's theory using evidence from the Portuguese Stock 

Market using the same approach as Gharghori et al (2011) in their study of Australia´s 

Stock Market we employ idiosyncratic volatility as a proxy to capture the relation 

between investor’s disagreement and the return on stocks. 

 Theoretical, the study intends to bring more empirical evidence in order to solve 

some issues regarding the impact of divergence of opinions on returns and in practical 

terms, it could be another way to institutional and individual investors to forecast 

returns and build portfolios. 

 We document a positive relation between divergence of opinion and stocks 

returns for portfolios created using an equal-weighting scheme: high divergence 

portfolios underperform low divergence portfolios up to almost 8% per year when 

sorted by quarters. The evidence for the equal-weight portfolios is strongly opposed to 

Miller´s approach as even after risk-adjusting, high divergence still outperform low 

divergence. For the value-weight portfolios, we have mixed results depending on the 

sort: the thirties portfolios support to Miller while the deciles don’t. The quartile sort 

has mixed results. 

 Our results must be taken with precaution due to their sensitivity to 

methodological matters like the weighting scheme used. 
 

Key-words: Future Returns; Divergence of Opinion; Risk 

JEL codes: G11; G12; G14 
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1. Introduction 
 
 People disagree about everything: sports, religion, politics, and more important 

to this study, investment decisions. While this is true and commonly accepted, most of 

the conventional asset pricing models rely on a different assumption regarding the 

investors' expectations in what Sharpe calls homothetic expectations. The assumption 

means that for practical terms, investors have identical estimates of the expected return 

and probability distribution from all securities in the market. While easier on the 

mathematical side, it´s not close to reality as it should. 

 Several authors across years have dedicated efforts to study the importance and 

impact on prices and returns of investors with heterogeneous expectations. Among the 

relevant papers we can find two different hypotheses: the divergence of opinion 

discount hypothesis where divergence of opinion is a proxy for idiosyncratic risk 

(Merton, 1987; Varian, 1985) and the divergence of opinion premium hypothesis 

(Miller, 1977). 

 While is easy to accept that heterogeneous expectations play an important role in 

the definition of assets prices, there´s still many research to do (when compared to other 

empirical studies)  in order to solve the theoretical contradictions between theories and 

most important, among the studies published along years as some of the findings are 

contradictory. 

 Being one of the main assumptions of CAPM, the homogeneous expectation 

plays an important role in the traditional models. Since the foundation of the CAPM, 

some tests have been done where an element of heterogeneous expectations (or beliefs 

or opinions) was introduced in order to see to what extent the equilibrium asset prices 

were affected or not. Some studies found results where the equilibrium prices hold 

(Lintner, 1969; Williams, 1977.) and others with the opposite results (Levy & Levy, 

1996).  

 It can be said that is quite intuitive that equilibrium models don´t hold in the 

presence of heterogeneous expectations although the degree of deviations of actual 

prices from equilibrium is not clear. 
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 Although several papers have been dedicated to this topic, there is still a 

theoretical void about the impact of different opinions whether they are a proxy for risk 

or not leading to higher or lower future returns, respectively.  

 If we are able to find empirical support for Miller's theory a more broad 

application can be done outside the academic community. Investment firms, mutual 

funds managers, investment analysts, among other financial industry professionals, 

might add this approach to forecast future returns alongside with their regular methods. 

 To this date, most studies use data from USA (we also found studies using data 

from China, India, Germany, Spain and Australia). Our study intends to be one of the 

first to be done in Portugal and using Portuguese Data regarding divergence of opinion 

and returns under Miller´s Theory. 

 The main objective of our work is to gather more empirical evidence around the 

topic using as basis a theoretical framework presented by Miller´s 1977 paper “Risk, 

uncertainty, and divergence of opinion”. The theory is a rather intuitive one that has 

been used as explanation to several different topics from IPO´s Long Term Performance 

(Ritter, 1991), Excess Volatility and Turnover (C. R. Chen, Lung, & Wang, 2013), 

Corporate Finance Decisions (Ma & Liu, 2011), Bid-Ask Spread (Gregoriou, Ioannidis, 

& Skerratt, 2005), Close End Funds (Zhiguang & Junmin, 2008) and even the M&A 

Market (Alexandridis, Antoniou, & Zhao, 2008).  

 Investors have different opinions regarding stocks characteristics and stocks 

returns and this element should be incorporated in pricing models thus aproaching 

pricing models to reality. Miller´s theory can be used as a theoretical framework to 

build a factor allowing investors to capture and incorporate different opinions into 

pricing models as the size or value factor of the Fama and French Model (1992). More 

research is needed to shed light on the subject. 

 Starting by accepting that investors have heterogeneous expectations, the aim of 

this paper is to find more empirical support of the hypothesis in our opinion more close 

to reality and with a more straightforward appeal: the divergence of opinion premium 

by Miller.  

 While we accept the validity of some points regarding the discount hypothesis, 

the fact that it relies on a frictionless market raises some empirical concerns about the 

real world application of our eventual findings.  



 

 
 3 

 

 The questions we are looking to answer are: 

•  Is the degree of divergence of opinion a proxy for idiosyncratic risk? 

•  Is the degree of divergence of opinion a tool to forecast returns? 

 

 In direct relation with Miller´s Theory (To be explained in Point 2.3), merging 

the two questions we get to our main question: 

 

Do High levels of divergence of opinion lead to lower future returns? 

 
 If affirmative, those stocks ranking higher according to our sorting (based on the 

proxy used) would have lower future returns when compared to those stocks with a 

lower proxy value.  

 If we accept that higher divergence proxies for higher risk and those stocks end 

up with lower future returns we found ourselves in the presence of a big contradiction 

with the actual accepted standards between risk and returns. 

 

 This paper is structured as follows: Section 2 gathers the state of the art of the 

research regarding the topic. Section 3 describes the data and the method used. Section 

4 presents the empirical findings and Section 5 concludes.   
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2. Literature Review 
 

2.1 Introduction 
 
 Assuming an efficient market, future returns are not predictable using available 

information as past prices or fundamental information regarding the stock. Undisputed 

during several years, the assumption is now regarded as untrue as new evidence found 

that returns might be somewhat predictable. Beta was not enough (Lakonishok and 

Shapiro, 1986; Reinganum ,1981) to explain returns and several studies discover a 

significant relation between prices (and returns) and variables as size and price-to-book 

(to name just two variables) - (Eugene Fama & French, 1992). 

 The Market Efficiency Assumption was not the only one to be disputed 

alongside the years: shortly after the development of the CAPM, Miller in his 1977 

paper “Risk, uncertainty, and divergence of opinion” proposed an alternative theory for 

the role of expectations (Assumed as homogeneous by traditional asset pricing models) 

on prices and future returns. Miller proposes a conceptual framework where the 

divergence of opinion among investors can be used as explanation for future returns 

behavior and also to explain multiple topic from IPO´s Performance to Excess Volatility 

and Turnover. But even regarding the role of opinion on prices, there is no consensus 

among the academic community: two different theories have been developed across 

years: The Discount Theory and the Premium Theory. 

2.2 Discount Theory 
 
 According to the textbooks and traditional asset pricing models, idiosyncratic 

risk should be priced leading to lower prices and higher future returns to compensate 

investors for the extra risk they hold. This happens when a fully diversified portfolio is 

not possible.  

 Merton in the paper “A simple model of capital market equilibrium with 

incomplete information” (Merton, 1987) proposes a variation to the CAPM where an 

element of incomplete information is added. Because investors have cognitive 

limitations and limited access to information, they hold the stocks they are familiar with 

(Investor Recognition Hypothesis) leading to portfolios not fully diversified as stated in 
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theory. In the presence of a sub-optimally diversified portfolio, investors would demand 

an extra return for the risk that was not diversified. This extra return would take form as 

a lower market price generating a higher future return. This positive relation between 

idiosyncratic risk and return is broadly accepted. Merton proposes that idiosyncratic risk 

should be priced when investors hold sub-diversified portfolios and cross-sectional 

returns should have a positive signal related to the idiosyncratic risk measure.  

 Several tests have been conducted that found strong support of Merton´s Model 

(Abugri and Dutta (2014); Boehme et al (2006); Chua, Goh, and Zhang (2010); Doukas 

et al (2006); Miffre et al (2013); Miralles-Marcelo et al (2012)) with stocks with higher 

idiosyncratic volatility (mostly due to sub-diversified portfolios) have higher future 

returns. 

  Varian proposes that “An increase in the spread of the probability beliefs of 

investors may increase or decrease equilibrium asset values depending on the value of a 

parameter of the utility function. However, the most likely effect is to decrease the asset 

value” (our italic) in his 1985 paper “Divergence of opinion in complete markets: A 

note”. Varian defends that prices should decrease in the presence of an increasing 

spread of opinions if risk aversion does not decline too rapidly. 

 In line with Merton and Varian, stocks with less with greater uncertainty (due to 

less information) about their future prospects and returns would be the ones with higher 

idiosyncratic risk as stated by Barry and Brown (1985).  This effect would be 

exacerbated in the case of small stocks. It can be said that is quite intuitive that stocks 

with higher idiosyncratic risk would be the ones generating higher divergence of 

opinion. This higher risk as result of the higher divergence of opinion would result in a 

lower price and higher future returns as divergence of opinion proxies for risk.  

2.3 Miller´s Theory 
 
 In his 1977 paper, Miller explored the implications of heterogeneous 

expectations in a market with restricted short selling. Each investor makes the best 

estimate of the returns but given the uncertainty about the true value, investors would 

have different estimates about the returns from the investment. Curve ABC in the 

following figure 1 represents the cumulative distribution of investors with estimates 

above a certain value regarding the value of the stock.  
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We can see that there are N investors with an estimated value higher than R. With 

enough investors, the supply of the stock will be absorbed by those with higher 

estimates setting the market price above the mean evaluation. This can be accepted as 

true as the number of investors in each stock is very small in relation to the whole 

universe of investors. An increased degree of divergence would replace the curve ABC 

with FBJ (Market price Q) and a decrease with DBE (Market Price M). 

 Assuming that investors make unbiased estimates (as most models assume), the 

market price will always exceed the reserve price of informed investors as optimists 

take all the supply. This leads to markets not producing Pareto optimal results. If 

informed investors are not able to correct prices incorporating their pessimist views by 

short selling the stocks, the most optimist investors might lead stock prices to 

Figure 1 – Source: Miller´s Risk, uncertainty, and divergence of opinion." 1977 
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unreasonable values. So even with risk neutral investors, prices will increase with risk 

as uncertainty and divergence increases 

 With this in mind we can draw the main conclusion of the somewhat 

controversial theory proposed by Miller: stocks with higher risk (those predicted to have 

higher uncertainty and divergence around them) would have their prices drive up by 

optimistic leading to lower future returns.  

 This put in direct question the widely accepted relation between risk and returns 

but can also explain other topics: IPO´s Long Term Performance, Excess Volatility and 

Turnover (Chen et al., 2013), Corporate Finance Decisions (Ma & Liu, 2011), Bid-Ask 

Spread (Gregoriou et al., 2005), Close End Funds (Zhiguang & Junmin, 2008), the 

Chinese warrants bubble of 2005-2008  (Xiong & Yu, 2011) and even the M&A Market 

(Alexandridis et al., 2008). 

  

2.4 Relevant Literature 

 In order to find empirical support to Miller´s Theory, several authors used 

different proxies to capture the degree of divergent opinions among investors. They 

were looking for a negative sign of the proxy relative to future returns (when using 

regressions like a Fama-Macbeth regression analysis) or that portfolios with higher 

degree of divergence (according to the proxy used) underperform those with lower 

divergence. All the data used in the mentioned studies is from the USA except when 

indicated. 

 The earliest study dates from 1982 when Cragg and Malkiel , using data from 

1961-1968, found that their proxy of divergence of opinion (standard deviation of 

forecasted earnings growth rates) was a good proxy for systematic risk (due to the 

negative sign relative to the future prices). Being one of the most used proxies, also 

using analysts forecasts dispersion (as a proxy for the disagreement among them) Barry 

and Gultekin (2002) found a statistical significant negative relation between returns and 

analysts forecasts dispersion for the non-January months and a positive one for January. 

When controlling for other relevant factors, the correlations were not statistical 

significant. 
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 Han and Manry (2000), also using dispersion of analysts´ forecasts of earnings, 

using data from  1977-1990 divided stocks into deciles and found that stocks in the top 

decile (lowest divergence) had an 2-year cumulative excess return of 9,13% whereas the 

bottom decile (highest divergence) had an excess return of 4,37% in the same period. 

Similar results had Mitch Zacks in his 2003 book “Ahead of the Market”. Using the 

standard deviation of analysts’ earnings forecast from more than 3.000 company 

between 1987 and 2002, he found that the average returns ranged from 5.6% for the 

quintile with higher divergence to 14.3% for the lowest divergence quintile.  Ackert and 

Athanassakos (1997) used dispersion of analysts´ forecasts of earnings to find that the 

quartile with the lowest dispersion of estimates outperformed the highest quartile by 

11.35%. They used data from the USA ranging from 1980 to 1991. 

 In more recent papers, we find a clash between Diether et al (2002) and Doukas 

et al (2006). The former found support for Miller's theory and the latter found support to 

the discount theory refusing the results of Diether et al (2002) study. Both use analysts 

forecast dispersion as a proxy for divergence of opinion.  

 Diether et al (2002), using the standard deviation of earnings forecasts scaled by 

the absolute value of the mean earnings forecast, found that the stocks portfolio in the 

highest quintile of divergence underperformed the lowest quintile by 9.48% a year 

while being consistent with the view that divergence of opinion is not a proxy for risk. 

Their results were particularly strong for small stocks and those with poor performance 

over the last 12 months. 

 In the opposite side Doukas et al (2006) postulates that the findings of Diether et 

al (2002) results from a poor proxy construction. Most of the studies use dispersion as a 

proxy for divergence while Doukas et al (2006) uses diversity as a proxy based on the 

study of Barron, Kim, Lim and Stevens (1998) - BKLS - according to whom dispersion 

is a function of diversity and uncertainty. The results are consistent with the discount 

hypothesis showing divergence as a proxy for risk while not supporting Miller's and 

contradicting Diether's study (2002).  

 Also using analysts forecast dispersion, Dische (2002) studied the German 

Market and found that high dispersion stocks could underperform those with lower 

dispersion as much as 0,94 basis point per month. 
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 With different approaches we can name the study from Chen et al (2001) using 

mutual funds holdings or the study from Boehme et al (2006) using trading volume. 

 The proxy used by Chen et al (2001) uses changes in the breadth of ownership 

of mutual funds (number of mutual funds with long positions in the stock) to forecast 

returns. In the opinion of the authors, this proxy is a reliable one to the extent of the 

short selling restrictions (when is low, that means that more investors are on the side 

lines with their pessimist views). Their results are consistent with Miller's proposition as 

the portfolio with the lowest change in breadth underperforms the portfolio with the 

highest change by 6.38% over 12 months. An increase in the ownership represents a 

decreasing divergence thus a higher return.  

 Boehme (2006) using trading volume (and volatility) found that highly short 

selling constraint stocks with the highest turnover (pessimists selling to optimists) had 

lower future returns. For each month, stocks were sorted into 64 different portfolios 

with four size categories, 4 categories of short sales constraints and 4 categories of 

proxies of divergence of opinion (either volatility or turnover). For the volatility 

measure, the authors found a negative and statistical significant relation between 

volatility and returns: 10.4% to 19.6% of underperformance for yearly holdings or up to 

minus 26.9% if monthly holding periods were used. Also using trading volume as a 

proxy, Garfinkel and Sokobin (2006) examined the relation between unexplained 

trading volume and post earnings announcement drifts and found a positive correlation 

between future returns and excess trading volume: high divergence at the announcement 

date is associated with positive returns after the announcement period. Contradicts 

Miller (1977) but is consistent with Varian (1985) that defends that prices should 

decrease in the presence of an increasing spread of opinions. Just like between Diether 

et al (2002) and Doukas et al (2006), once again we find contradicting results using 

conceptually the same proxy.  

 In a 2011 study using data from Australia between 1989 and 2005, Gharghori et 

al (2001) found a negative relationship between returns and divergence of opinion when 

analysts forecasts and idiosyncratic volatility were used as proxies. Mixed results were 

found when used abnormal turnover as proxy. The study was innovative in the sense of 

being the first using Australian data and those three proxies highlighting the importance 

of using a number of different proxies to capture different levels of divergence. 
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 Although not being direct tests of Miller´s Theory, we want to refer some papers 

that tested the impact of idiosyncratic volatility on prices as some of their conclusions 

are important to the discussion.  

 Miffre et al (2013) presented a direct test of Merton´s model and concluded that 

investors demand a premium for bearing the idiosyncratic volatility of sub-diversified 

portfolios. When portfolios have more than 30 stocks, the premium is insignificant at 

5% level.  

 Chua et al (2010) also used idiosyncratic volatility but took into consideration 

the effect of unexpected volatility to control for unexpected returns. When using 

unexpected volatility to control for unexpected returns, the authors found a positive and 

significant relation between expected returns and expected volatility. 

 Testing the effects of volatility on REIT´s (Real Estate Investment Trusts) 

returns, Abugri and Dutta  (2014) concluded for a positive and significant relationship 

between returns and volatility for larger REIT´s. 

 Miralles-Marcelo et al (2012), using the Spanish Market, found a positive and 

significant relation between returns and volatility when introducing idiosyncratic 

volatility into the pricing model. 

 Figure 2 shows us a compilation of the most important studies regarding the 

subject, the proxies used and their main conclusions.  

 As it can be easily seen from the previous discussion, prior research failed to yet 

identify and generating enough evidence of the effects of divergent opinions on stock 

prices, whether it´s a proxy for risk and should be discounted on prices or is not.  
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Figure 2 - Literature Review Compilation: Studies, Proxies Used and Main 

Conclusions 
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2.5 Considerations 
 
 After a review of the relevant literature, there are some aspects that should be 

addressed and maybe taken into account in future research. 

 Miller's theory is based on two conditions: binding short-sales constraints and 

divergence of opinion. 

 From the analysis of the relevant literature, we can conclude that most studies 

focus on testing the relationship between returns and only one of the assumptions. 

Therefore results found on that studies must be considered with precaution under 

Miller´s Theory. Some authors made the same remark as Boehme et al (2006): “We find 

robust evidence of significant overvaluation for stocks that are subject to both 

conditions simultaneously. Stocks are not systematically overvalued when either one of 

these two conditions is not met.”. 

 Second, as most studies use a proxy based on analysts forecast or even mutual 

funds holdings, a bias to big well-known companies is expected on the samples used by 

those studies. Let´s use as an example the index Wilshire 5000 that includes 750 large-

cap stocks, 1.750 stocks small cap and 2.500 micro-cap stocks. Large cap stocks make 

up 15 percent of the companies in the index but 89 percent of index value while small 

cap are worth 10.5% and micro less than 1%.  

 If we accept the proposition that small firms, with less available information 

about them, would be the ones generating higher divergence of opinion, the results from 

the studies might not be representative due to the fact that divergence of opinion is 

predicted to be less severe on big firms.  

 Third, most papers measure overpricing with the prospect of a future price 

correction. This price correction leads to lower future returns. So, price correction is a 

proxy for the overpricing predicted by the theory.  But the apparent 

overpricing/underperformance of high divergence stocks might just happen because of 

methodological factors.  

 What if the underperformance (when compared to the low divergence stocks) is 

just a matter of the way returns were calculated? What measure to use? Buy-and-Hold 

abnormal returns (BHAR ́s); Average Monthly Abnormal Returns (AMAR ́s); 

Cumulative Abnormal Returns (CAR ́s)? And even the question of how the market 

return is measured should be addressed: what model? What factors are used? And what 
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benchmark (proxy for the market portfolio). Fama (1998) concludes that the existence 

of underperformance depends on the methodology, the benchmark and the weighting 

patterns (Returns equally-weighted or Returns value-weighted). Loughran and Ritter 

(2000) refer the lack of robustness of the magnitude of abnormal returns to different 

methodologies. 

 One example from one study on German IPO ́s from 1983-1993, Annemarie 

Sapusek (2000) reported that if one uses different benchmarks might end up with 

different degrees of underperformance (or even outperformance) as can be seen in 

Figure 3. 

  

  

 

 

 

From the literature review, several timeframes were used to build portfolios and 

calculate returns: Goetzmann and Massa (2005) found a negative effect of divergence of 

opinion on prices using over-night returns. Boehme et al (2006) found the same using 

Figure 3 – Levels of Under/Out Performance of German IPO´s 

using average Buy-and-Hold Returns and different benchmarks.  

Source : Annemarie Sapusek (2000) 
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monthly and annual subsequent returns. Chen et al (2002) found a negative effect of 

divergence of opinion on prices using quarterly returns. Asquith et al (2005) found 

underperformance using monthly subsequent returns only when portfolios were build 

using a equal-weight approach instead of value-weight. With so many different 

approaches it’s quite understandable that some contradictions might arise. 

 By last, most of the studies use Analysts Forecasts Dispersion (usually measured 

by standard deviation of the forecasts) to measure divergence of opinion. Beside the 

reason stated before, one might not forget that most investors might be considered as 

“not smart” thus not having access to investment information as recommendations or 

forecasts or even the know-how to use them correctly. By this reason, it’s our opinion 

that Analysts Forecasts Dispersion is not representative of the whole range of investors 

– see Abarbanell , Lanen, and Verrecchia (1995) - as it only represents the view of those 

analysts and might be subject to bias towards optimistic forecasts influenced by careers 

concerns – see Hong and Kubik (2003). 
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3. Data and Method  

3.1 Data 
 
 For this study the data used comes from Data Stream: daily stock prices, market 

capitalization, price-to-book value, market return and risk-free rate of return. The risk-

free rate of return is proxied by the daily return and monthly return on Euribor 1-Month 

as our portfolios are built on a monthly base. The Market return is proxied by the return 

of the weighted-value index PSI Geral.  

 Our sample covers the period from 1999 to 2014 and the test period is January 

2000 to June 2014 (174 months) using data from 33 of the 55 companies listed in PSI 

Geral. In total we have 136.658 daily observations and 5.905 monthly observations. The 

Australian study we are following had 184.103 monthly observations as they use over 

1.700 listed companies. Portugal adopted the Euro in 1999 so our sample starts after the 

adoption of the single currency as to avoid the currency exchange problematic.  

 We intend to study of the impact of divergent opinions (captured by the 

idiosyncratic volatility) on stock returns by using the Portuguese Stock Market as 

sample. We use the PSI Geral that encompasses all the companies listed on Euronext 

Lisbon (55 as of 30 June 2014) with a market cap of 54 billion EUR.  We want to be 

one of the first studies testing Miller´s Theory in Portugal using Portuguese Data. 

 Regarding our sample, it is composed by 33 stocks of the 55 listed in the 

Euronext Lisbon Exchange. When deciding which stocks to use in our sample we face 

the problematic of whether to include or not those stocks that, along the test period, 

were delisted thus leaving the index. Several papers have been published where it is 

tested the effect of taking into account only survivors. From those several papers, we 

can name one by Brown et al (1992) named “Survivorship Bias in performance studies” 

where the authors defend that survivorship “gives rise to an apparent persistence in 

performance”.  

 Our sample suffers from survivorship bias as we decided to select only those 

stocks with at least a tracking record matching our test period (15 years, from December 

1999 to June 2014). We based our decision on the conclusions of two papers (out of 

many) that recognized the performance trend persistence but found that the bias 

increases the performance from 0.07% for 1 year samples up to 1% for longer samples 
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(more than 15 years) – Carhart et al (2002) – or around 0.5% per year or even less as 

stated by Grinblatt and Titman (1989) on their study about Mutual Funds performance. 

As we decided to only conduct a portfolio analysis, this performance increase can be 

considered as not significant.  

 From the 55 companies listed on PSI Geral (As of 30 June 2014) we selected the 

ones with a tracking record matching our test period: 

Figure 4 – Stocks used in this study (Source: Euronext Lisbon) 
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3.2 Method 

 
 Most of the studies mentioned in the Literature Review Chapter follow the same 

methodology: Portfolio Returns Analysis and a Multi-Factor regression analysis as a 

robustness test.  As a simplification, we are only conducting the Portfolio Return 

Analysis leaving for further research the multi-factor regression analysis,  

 As it was previous said, we intend to follow the study conducted by Gharghori et 

al (2011) in Australia but instead of using the three proxies used by the authors, it was 

decided to use only idiosyncratic volatility (IV) to capture the degree of opinion 

divergence. It´s easy to accept that as idiosyncratic volatility of a stock increases 

(decreases) so does the level of divergence about that stock returns thus making 

idiosyncratic volatility a good proxy for divergence of opinion.  

    Just like Gharghori et al (2011), we build our proxy as defined by Ang et al 

(2009) . To calculate idiosyncratic volatility, each month a Fama-French model 

regression is run on the daily excess return of a stock: 

 

��� =	∝ 	+	�1 ∗ ��	����� + 	�2 ∗ ��� + 	�3 ∗ ��� + 	�	 

 

Idiosyncratic Volatility is the standard deviation of the Fama-French Model regression 

residuals for the month j for a given stock i: 

 

���� = 	�����(���)	 

 

 Mkt Return is the excess return for a given month as the risk-free rate of return 

(Proxied by Euribor 1 Month) is subtracted to the Market Return (Proxied by the return 

of PSI Geral). 

 For the time series analysis we used a CAPM Model and a Fama-French Model. 

The Small minus Big (SmB) and the High minus Low (HmL) factors were computed 

using the daily returns, the market capitalizations and the book-to- market data from the 

companies composing PSI Geral. 

 The Fama-French factors, SmB and HmL, were computed using the method 

outlined by Fama and French (1992; 1993): SMB is the return of the companies in the 



 

 
 18 

 

smallest third of less the return of the highest third when ranked by market cap. HmL, 

by the other hand, is the return of the top half minus the return of the bottom half when 

ranked by book-to-market (inverse of the price-to-book ratio). 

 To calculate the Beta factor for the CAPM Model used in the portfolio analysis, 

the formula used was the following: 

��!	�� = 	
"#�	(���; ���	)

�!�	(���	)
 

3.2.1 Portfolio Analysis      

 First, stocks are ranked based on the proxy used and sorted into quartiles, terciles 

and deciles. After, equal-weighted and value-weighted returns (by market cap) for those 

portfolios are calculated. As divergence of opinion is more likely to affect returns on the 

short term portfolios are created using the returns of the next month meaning we are 

using monthly rebalance. To obtain the excess return for each portfolio the risk-free rate 

of return is then extracted. Besides calculating excess returns for our quartiles, terciles 

and deciles portfolios we also consider long-short portfolios that are long high 

divergence portfolios and short low divergence portfolios. 

 Following the method of Gharghori et al (2011), we also take into account the 

risk-adjusted returns or alpha for these portfolios. The alphas will be calculated using 

the CAPM and the Fama-French Model. 

 According to Miller´s prediction, portfolios in the highest divergence portfolio 

should underperform the lowest divergence portfolio even after risk-adjustment 

(measured by alpha).  

 In short, the portfolio analysis has the following steps after calculating the proxy 

value for each stock in a given month: 

 

1. Rank each stock for a given month based on the measure (Idiosyncratic 

Volatility) – each one of the 33 stocks  for a total of 172 months  

2.  Calculate Equal-weight and Value-weight returns sorting the stocks into 

quartiles, terciles, and deciles – total of 40 different portfolios 

3. Extract risk-free rate of return to obtain the excess returns 

4. Run a Fama-French Model and a CAPM Model by the portfolio returns to 

obtain the risk-adjusted returns (alphas)   
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3.2.2 Descriptive Statistics 

  
 In this short sub-section, we present some descriptive statistics of our sample 

and computed factors before in order to close section 3 and move to the portfolio 

analysis: 

Figure 5 - Stocks Descriptive Statistics: Monthly Mean Returns, Std Dev and 

Minimum and Maximum (Source: Data Stream) 

 
  

 

  

 

 

 

 

 

 

  

 

 During our test period (2000-2014) we faced two severe financial crises (The 

Dot Com and the Subprime later to evolve to a Sovereign Crises) and Portugal was not 

immune to their effects. And as we can see, circa 50% of our stocks have a negative 

mean and 85% had at least a month with negative returns larger than 25%.  
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Regarding the factors used to build our proxy (Mkt Ret, SmB and HmL): 

Figure 6 - Factors Descriptive Statistics: Monthly Mean Returns, Std Dev and 

Minimum and Maximum (Source: Data Stream) 

 
  

 

 

 

 As we can observe, the SmB mean and the HmL mean are positive which means 

small caps stocks out-performed large cap-stocks on average and value stocks out-

performed growth stocks on average during our test period. The mean of the excess 

market return is negative as during the test period several financial crisis affected the 

market and because the free rate of return was considerably higher when compared to 

2014 levels. Because of that we decided to show partial statistics dividing the test period 

into two sub-samples: 2000-2008 and 2009-2014: 

Figure 7 - Factors Descriptive Statistics: two periods 00-08 and 09-14 

 

  

 

 

 

 

 

 

In these two sub-samples we have two scenarios:  between 2000 and 2008 the Fama-

French factors have positive means while the market has a negative mean. From 2009 

till July 2014, the market as a whole, even after discounting the free rate of return, 

presented a positive mean as the SmB factor (Small still outperformed large caps) while 

HmL had a negative mean, meaning that in the second sub-sample growth stocks 

outperform value stocks. 
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4. Empirical Findings 

4.1 Returns and Alphas for the Divergence of Opinion Sorted Portfolios 
 
 Table 1 reports the excess returns and the alphas: Panel A for the equal-weight 

portfolios; Panel B to the value-weight portfolios.  

 Panel A show us that all the equal-weighted zero-cost portfolios (Q1-Q1; T1-T3: 

D1-D10) that are long high divergence stocks and short low divergence stocks generate 

average monthly positive returns (0.7%; 0.3%; 0.07% respectively). Although the 

relation between the returns for the quartile sorting is not negatively monotonic (as an 

example: Q2 did worse than Q1 but Q3 did better than Q2 and Q4 while being similar to 

Q1) we can observe that high divergence stocks did better (in this case less negative) 

than low divergence stocks as they follow a downward trend. The tercile sorted 

portfolios have an inverted U-shape with returns increasing from T1 to T2 but then 

falling to a lower level in T3 when compared with T1. The highest divergence portfolio 

in the tercile sorting (T1) has a higher return than the lowest one (T3). These results are 

opposed to what Miller´s theory suggested while giving support to Merton´s approach. 

Regarding the deciles portfolios the returns of the extreme portfolios are very similar 

with a slight advantage for the high divergence portfolio resulting in an also slightly 

positive zero-cost return (0.07% per month) while overall the excess returns for the 

decile portfolios do not follow any trend. 

 The alphas, or risk-adjusted returns, are statistically positive significant for the 

zero-cost decile sorted portfolios (1% level) and for the tercile sorted portfolios (5% 

level) when the Fama-French Model is used to calculate alphas. For the CAPM Model, 

only the zero-cost decile sorted portfolio is statistically positively significant but only at 

the 10% level. The decile sorted portfolios alphas are not statistically significant in both 

models although being positive. These results imply that, after risk-adjustment, high 

divergence stocks outperform relative to low divergence stocks giving support to 

Merton´s view while opposing Miller´s. 

 Analyzing the trend between the alphas we can see that they don´t follow a clear 

one. On a closer look, the Fama-French alphas for the decile portfolios have an inverted 

U-shape (alpha rises from Q1 to Q3 then falls to Q4) just like the alphas for the tercile  
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portfolios (alpha rises from T1 to T2 and then falls to T3 that is very similar to T1´s 

alpha). The Fama-French alphas for the decile sorted portfolios follow no trend just like 

what can be seen in the excess returns for the deciles portfolios. The alphas have no 

clear trend among them but still high divergence portfolios have better alphas (in this 

case less negative) when compared with those of low divergence portfolios thus 

contradicting Miller´s theory. Regarding the deciles alphas we have that the highest 

divergence portfolios (the first three) have a positive risk-adjusted return for the CAPM 

model (just like the CAPM alphas for T1 that roughly contains D1, D2 and D3 stocks). 

Even though the difference between high divergence and low divergence is not 

statistically significant for the deciles, high divergence still outperform, after risk-

adjusting, low divergence stocks. 

 In summary, regarding the equal-weight portfolios, high divergence outperform 

low divergence with the zero-cost quartile portfolio and the zero-cost tercile portfolio 

presenting positive returns and statistically positive significant risk-adjusted returns for 

both CAPM and Fama-French models giving support to the results from the excess 

returns analysis. 

 Panel B show us a total different range of results. In fact, the zero-cost portfolios 

for both the quartiles and terciles sorts generate negative returns (-0.03% and -0.81% 

respectively, per month). In the other hand, the decile sorted zero-cost portfolio has 

opposing results as it generates a positive return of 0.9% per month. The excess returns 

for the quartile sort have an inverted U-shape with the lowest divergence portfolio 

having a slightly better performance than the highest divergence portfolio (-2.59% and 

2.56% respectively or a difference of less than 0.4% per year). For the tercile sorting, 

we have the same shape, inverted U, with also the lowest divergence portfolio having 

better performance than the highest one (-2.46% and 3.26% respectively or a difference 

of 9.7% per year). In opposition with the finds from the equal-weight portfolios, these 

results actually support Miller´s theory. The decile sorted portfolios do not follow any 

clear trend but the highest divergence portfolio outperformed the lowest one (-2.1% and 

-3% respectively, per month). 

 For the value-weight portfolios, the alphas are only statistically significant for 

the quartile zero-cost portfolio and the decile zero-cost portfolio at the 10% level when 

using the CAPM model. The quartile zero-cost portfolio averaged slightly negative 
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returns (-0.03% per month) but CAPM´s alpha and Fama-French´s alpha are both 

positive (and statistically significant for the CAPM at a 10% level) meaning that after 

adjusting for risk, the zero-cost portfolio actually outperformed. Although statistically 

insignificant, the negative tercile zero-cost alphas give support to the negative excess 

return for the zero-cost portfolio. The decile zero-cost alphas are both positive (as the 

excess returns) with the CAPM one statistical significant at 10% level. 

 We found mixed results regarding the risk-adjusted returns. The alphas for the 

quartiles zero-cost portfolios don´t support Miller´s theory just as the decile zero-cost 

alphas (while being statistically significant at 10% level) while the tercile alphas 

support Miller´s although not being statistically significant (The CAPM alpha is not 

negative but is very residual – 0.002% or 0.02% per year)  

 Just like before, there´s no clear trend between alphas across sorts. The quartile 

alphas for the CAPM have a downward trend (although not negatively monotonic) with 

the Q1´s alpha being higher than the Q4´s alpha. The Fama-French alphas have an 

inverted U-shape with Q1´s alpha being higher than the Q4´s alpha. The CAPM tercile 

alphas and the Fama-French tercile alpha have an inverted U-shape for with both T1 

underperforming T3. The decile alphas have no trend (just like the equal-weight decile 

alphas) but the highest divergence outperforms the low divergence portfolios with the 

first three portfolios (D1, D2 and D3) having positive alphas. The difference between 

high divergence and low divergence is statistically significant for the CAPM deciles 

alphas with high divergence still outperform, after risk-adjusting, low divergence 

stocks. 

 In general terms, based on our results, we found no support for Miller´s theory 

as our zero-cost portfolios had positive monthly average returns meaning that high 

divergence stocks outperform those with the lowest divergence. The evidence for the 

equal-weight portfolios is strongly opposed to Miller´s approach as even after risk-

adjusting, high divergence still outperform low divergence. For the value-weight 

portfolios, we have mixed results depending on the sort: the terciles portfolio gives 

support to Miller while the decile doesn’t. The quartile sort has mixed results. 

 The Australian Study we are replicating, Gharghori et al (2011), found a 

negative relation between idiosyncratic volatility and future returns across all the sorts 

(they used quintiles and terciles) and weighting schemes with the results being 
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Table 2 – Porfolio Analysis Results 

corroborated by the risk-adjusted returns. They didn’t have mixed results using value-

weighted portfolios like our study. They conclude in favor Miller´s Theory. 

   

 

  

Table 2 presents the maim results of our portfolio analysis. When using equal-weight 

scheme to build portfolios, we obtained positive average returns for the zero-cost 

portfolios across all sorting meaning that, in average, high divergence stocks 

outperformed low divergence stocks thus giving support to Merton´s approach while 

contradicting Miller´s. Even after adjusting returns for risk, or alphas, high divergence 

still outperform low divergence. For the value-weight scheme, we found mixed results 

depending on the sorting scheme used. This shows us that our results are sensitive to 

methodological aspects as the sorting scheme used.  Because of that our results must be 

taken with precaution. 
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4.2 Returns for the Sub Samples  
 
 As it was stated before, during our test period, two financial crises happened and 

because of that we decided to divide the sample in two and analyze the portfolio returns 

more carefully. For this analysis we are just going to compare the excess returns for the 

portfolios.  

 As it could be easily expected, the returns for the sub-period 2009-2014 are 

considerably better than the returns for the full period (Monthly average of 0.010% 

versus -1.794% in the full period for the equal weight portfolios and minus 0.186% 

versus minus 2% for the value weight portfolios)). The sub-period 00-08 has an average 

monthly return of minus 2.855% for the Equal Weight Portfolios and minus 3.133% for 

the Value Weight Portfolios. 

 According to Miller´s Theory, stocks with higher divergence around them 

should do worse when compared to those with lower divergence around them. As it was 

stated before, and based on our results, we find the opposite relation.  

 Figure 9 presents the portfolio excess returns for the equal-weight portfolios. 

The average monthly return between 2000 and 2014 is almost minus 1.8% with all 

portfolios presenting negative average monthly returns with the exception of the zero-

cost portfolios (Long high divergence and short low divergence). If higher divergence 

proxies for more risk according to the standard paradigm the extra risk should be 

rewarded. Looking to figure 8, the three highest portfolios (Q1, T1 and D1) have higher 

returns (or in this case less negative) when compared to the lowest returns thus 

supporting Merton´s View of divergence as a proxy for risk. When compared to the 

market, most portfolios did worse beside the zero-cost portfolios (except the zero-cost 

based on the deciles D1-D10 in the full period and the sub-period 00-08). Being long 

highest divergence and short low divergence, investors could do way better than the 

market average reaching 1.23% per month in the period 09-14 when the market 

averaged 0.638%. 

 Remembering that small capitalization stocks outperformed big cap stocks it´s 

no surprise that the value-weight portfolios had a worse performance for all three sub-

samples. 

 When we take into consideration value-weighting scheme, high divergence 

stocks underperformed those with low divergence in two of the three sorting (quartiles 
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Figure 9 - Returns Equal-Weight and Value-Weight for our sub-samples for the highest divergence, 

lowest divergence and zero-cost portfolios 

and terciles) when reported to the full period (00-14) and the first sub-period (00-08). 

One reason to this is due to the fact that small cap stocks outperform big cap stocks but 

in the value-weighting scheme their performance has a small impact on the overall 

performance of the portfolio. The only exception is for the decile sorted portfolio (for 

all three periods) as the probability of small cap stocks ending up in a decile with only 

small caps increases. In this case, high divergence stocks outperformed the lowest 

divergence portfolios in all three periods. The zero-cost decile sorted portfolio 

outperforms the market by almost 9pp per year in the full period, 4.25pp in the 00-08 

period and 14.2pp in the third sub-period.  

 This disaggregation of the excess returns by sub-periods helps to confirm our 

mixed results regarding the value-weight scheme. When we look to the equal-weight 

scheme, all zero-cost portfolios have positive average returns (except the decile zero-

cost for the 00-08) across the three samples confirming Merton´s. For the value-weight, 

we have some sorted portfolios confirming Merton´s (All the decile zero-cost and the 

quartile zero-cost for 09-14) while others confirming Miller´s (all the quartiles and 

terciles zero-cost except the quartile zero-cost for 09-14).   
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4.3 Returns and Alphas for the PSI20- a brief analysis 
 
 Our main study was based on the PSI Geral Index and its constituents. The index 

was used as a proxy for market returns and its constituents were used to build the Fama-

French factors.  

 Fama, when defending market efficiency and detracting its opponent’s critics on 

his 1998 paper, states that every study´s results are subject to the methodology, the 

benchmark and the weighting patterns used on the studies.   

 We decided to do a brief analysis of the results we would get if instead of using 

PSI Geral and its constituents as base for our study, the PSI 20 and its constituents were 

used. The PSI 20 has 20 constituents that represent the twenty stocks with the largest 

market capitalization and share turnover trading in the Euronext Lisbon, the main stock 

exchange of Portugal. We apply the same method as described before but in this 

analysis we are just consider the excess returns and the alphas leaving out the statistical 

significance of the results. 

 As we can see, the excess returns for all the sorting schemes for the equal-weight 

portfolios have a negatively monotonic trend where high divergence outperforms low 

divergence giving more support to Merton´s view. This tendency is confirmed by the 

Fama-French Alphas that follow the same negatively monotonic trend. If we remember 

our results from the PSI Geral analysis, the quartile sorted portfolios followed a 

negative trend although not monotonic, the tercile sorted portfolios had an inverted U-

Shape and the decile sorted portfolios were almost flat. All zero-cost portfolios have 

positive average returns. 

 Just like in the main study, when we look to the value-weight portfolios results 

we get mixed results. 

 The quartile sorted portfolios and the terciles sorted portfolios have an inverted 

U-shape while the deciles have a negative trend. Both quartile zero-cost portfolio and 

decile zero-cost portfolio have positive average mean while the tercile zero-cost has a 

negative average mean. The former support Merton´s; the latter Miller´s. 
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5. Conclusions 
 
 Traditional asset pricing models rely on the assumption of homogeneous 

expectations among investors. While it may be a necessary assumption to ease 

mathematical questions it is clearly away from reality. As we know, investors are keen 

to cognitive bias (see for example Baker and Wurgler, 2007; or Kahneman and Tversky, 

1979) impacting which stocks they hold, the frequency of their trades, their degree of 

diversification and even they way they process information, among other extremely 

important aspects of their trading profile. For these reasons, it’s no surprise that some 

authors decided to study and document the impact of divergent opinions on prices and 

to which extent they influence stocks future returns.   

 The first question dealt with the potential impact of divergence of opinions on 

prices. Merton (1987) and Varian (1985) proposes that divergence of opinion, based on 

the premise that riskier stocks would be the ones with more disagreement among 

investors, should be considered as a proxy for risk thus being discounted on prices 

leading to higher future returns. The proposition validates the standard acceptance 

notion that higher risk should be rewarded with a higher return. 

 Miller, with his 1977 paper, proposes a revolutionary idea. Under the 

assumption that investors faced short-selling restrictions, stocks would be owned only 

by those more optimistic about them. This would lead the prices higher on the 

expectations of a trend continuation based on their more optimistic view of the stocks 

characteristics and return profile. Accepting Miller's proposition, stocks with higher 

divergence (generally considered as riskier) would have lower future returns 

contradicting the common idea of more risk leading to higher returns while supporting 

some recent literature on investors biases (most importantly the representativeness bias 

and the self-attribution bias). 

 For its conceptual appeal, we decided to employ Gharghori et al (2011) approach 

to the Portuguese market in order to shed some light over the subject. 

 From our use of idiosyncratic volatility as proxy to capture the degree of 

divergence of opinion among investors, our results refute Miller's theory.  

 We found that portfolios created using high divergence sorted stocks with an 

equal-weighting scheme outperformed those whose holdings consisted on low 

divergence stocks. These results still hold when returns were risk-adjusted. Even though 



 

 
 31 

 

the relation is not monotonically negative, still high divergence portfolios outperform 

low divergence portfolios. 

 When using value-weighing scheme to build our portfolios, mixed results were 

found among sorts (the terciles support miller's, the deciles don't and the quartiles had 

mixed results) and among the risk-adjusted returns. 

 Our results, while contradicting Miller's proposition and Gharghori et al (2011) 

results, offers support to the alternative approach of Merton (1987) and Varian (1985): 

Divergence of opinion should be considered as a proxy for risk and discounted on 

prices.  

 Still, further evidence is needed before ruling out Miller's theory. As we saw 

before, our results should be considered with caution as they are sensitive to 

methodological aspects such as the weighting scheme adopted. Our sample suffers from 

survivor shop bias as we decided to only include stocks with a tracking period equal to 

our test period.  

 As it was said before, most studies employ a Fama-Macbeth regression analysis 

as a robustness test so further research might include it in the methods. We employ 

CAPM and Fama-French to calculate the alphas as they use some of the factors that are 

found to better explain the cross section of returns like the size factor or the value factor 

(Fama 1992). We suggest adding the Carhart Model to the analysis in order to take also 

into consideration momentum. 

 Finally, and still regarding the subject of multiple proxies, we suggest the 

development of a proxy based on a behavioural element, like a herding factor. This 

could be a leap forward in terms of empirical research regarding the cross section of 

returns but also on the field of behavioural finance.  

 A suggestion for a very interesting study would be analysing the effect of 

divergence of opinion among Portugal, Ireland, Italy, Greece and Spain as during the 

financial crisis while they were under distress and divergence of opinion should be 

greater among those countries in that period of time. Their results would be compared to 

the results of other countries considered as “safe bets”. This would take the divergence 

of opinion subject to a country-by-country level and not only on a national stock market 

level.  
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7. Annexes  
 
 
 
  

Figure 8 - Excess Returns for all sorts (Quartiles, Terciles, Deciles) for 

the Equal-Weight Portfolios and Value-Weight Portfolios 
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