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Abstract 
 

 The key objective of the present study is to investigate the idiosyncratic component of 

stock returns and its relationship to macroeconomic variables in the U.S. market throughout 

the examined period from 1990-2017. 

 

 On the one hand, along the same lines as previous authors, we found that idiosyncratic 

volatility increased until the 1990s and strongly increased in 2000, primarily due to the 

emergence of the Internet bubble. Furthermore, we also noticed a surge during the subprime 

crisis period in 2008.  

 

 On the other hand, we investigated the relationships between idiosyncratic volatility 

and the industrial production index, unemployment rates and money supply. We found them 

to be significant, and we explain them during the second part of this thesis. 
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 1. 

1) Introduction 

 

 In this paper, we focus on the relationship that may exist between the idiosyncratic 

component of stock returns and the selected macroeconomic variables of the U.S. stock 

market (gross domestic product, unemployment rate and M3 money supply). Our work is 

organised in various parts to best meet the thesis’s research question. 

 

 First, we examine the idiosyncratic-volatility behaviour in the U.S. stock market 

throughout the selected time period. Then, we investigate the relationship that may exist 

between this idiosyncratic volatility and the selected macroeconomic variables of the U.S. 

stock market. Both of these analyses are made from 1990 to 2017. 

 

  In the first part, we found a surge in the idiosyncratic-volatility level during the 

Internet bubble at the end of the 1990s and during the subprime crisis of 2008. In the second 

part, we explain the relationship between this idiosyncratic volatility and the industrial 

production index, money supply and unemployment rates.  



 2. 

 

  



 3. 

2) Literature Review 

a) Introduction 

 

 The interaction between idiosyncratic risk and macroeconomic variables plays an ever 

more important role in macroeconomics and finance, as mentioned in the research of 

Storesletten, Telmer and Yaron (2004). We organised the literature review by first explaining 

risk in the stock market. In fact, throughout this review, we believe it is significant to state the 

authors’ thoughts about risk in the stock market, and more precisely, the idiosyncratic-risk 

studies. We will divide our review into two main sections. 

 

 In the first section, we will discuss the predictive power of a stock return’s 

idiosyncratic volatility. We will also try to provide enough evidence of its periodical rising 

throughout recent decades. Finally, we will highlight idiosyncratic-risk determinants that 

should explain major changes in idiosyncratic volatility across time. 

 

 In the second section, we will focus our research on the macroeconomic variables that 

may influence the stock market’s behaviour or that may be affected by the stock market’s 

behaviour. We will provide an overall view of firm-specific risk variation resulting from 

different macroeconomic variables, and later, we will conduct a more in-depth analysis with 

some of these variables. 

  



 4. 

b) Risk in the stock market and possible returns 

 

In this section, we briefly discuss both risk in the stock market and expected returns 

investigations. This relation between return and risk is constantly argued in the studies that 

we read.  

 

 Fama (2009) considered the extent to which the price of the common stock in the past 

could be devoted to obtain significant predictions regarding future stock prices. He assumed 

that the behaviour of security historical prices contains disclosures about its future trends.  

 

 By contrast, the Random walks theory says that the series of changing prices has no 

memory to predict future stock returns; they follow a ‘random walk’. Hence, historical prices 

cannot be used to predict future share prices – which is to say that share prices move 

randomly and are unpredictable over time. Maurice Kendall (1953) added that each outcome 

is independent of historical share prices. Consequently, historical prices cannot predict future 

trends. 

 

 Chen, Roll and Ross (2012) investigated the influence of economic variables on stock 

market returns, and examined asset prices’ impacts later on. They also stated that asset prices 

are supposed to respond to economic news by a price variation. Moreover, they added that 

various events impact the movements of stock prices differently based on whether the events 

were active or passive. Ben-Horim and Levy (1980) further investigated stock market risk. 

Throughout their research, they claimed that the decomposition of security risk into 

idiosyncratic- and systematic-risk components came from the capital asset pricing model. 

Moreover, they stated that while the diversification effect within a portfolio of stocks can 

reduce firm-specific risk, systematic risk cannot be further diversified by this bias. 

  

 Our research regarding the expected return in the stock market leads us to say that the 

movements of stock returns are difficult to predict. Dimitriou and Simos (2010) investigated 

the relation between stock returns and volatility in the largest international stock markets 

throughout time. Goyal and Santa-Clara (2003) found a positive relation between average 

stock variance and the market return. They also added that, in the stock market, there is a 

trade-off between risk and return. When authors spoke about risk in the paper, they stipulated 
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that the risk measure includes idiosyncratic risk rather than only systematic risk. Furthermore, 

Brown and Ferreira (2003) divided the risk of equity returns into two distinctive parts: 

systematic risk, which is tied to market return and cannot be diversified by the content of a 

portfolio’s stocks; and firm-specific risk, which can benefit the diversification effect that 

investors utilise for minimising the portfolio risk regarding their expected returns. Later on, 

Ang, Hodrick, Xing and Zhang (2006) added that high past exposure to innovations stocks in 

aggregate market volatility earned low future average returns. Robert F. (1997), in his review, 

investigated the relation between volatility and expected returns by setting a model that can 

duplicate the main features of the expected return and volatility relations that were observed. 

c) Portfolio diversification 

 

In this part, we investigate the portfolio diversification effect, which is a way to decrease 

portfolio risk by either keeping the same expected portfolio return or increasing this return 

while maintaining the same portfolio risk. 

 

 Wagner and Lau (1971) researched the diversification effect on risk, and concluded 

that investors who hold riskier stock portfolios should expect higher returns than risk-averse 

investors. Moreover, they added that investors could reduce risk without losing expected 

returns by diversifying stocks within portfolios. Hence, they demonstrated that a low-risk 

portfolio’s rate of return is lower than a riskier portfolio’s rate of return. Furthermore, Beste, 

Leventhal, Williams and Lu (2002) highlighted the Markowitz model, and demonstrated that 

optimal portfolios are built to reduce diversifiable risk as much as possible. These optimal 

portfolios provide the best possible expected level of return for a given level of risk. In other 

words, they are the most efficient portfolios, with an optimum level of risk versus return. In 

reality, investors do not hold perfectly-diversified portfolios for several reasons.  
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d) Idiosyncratic volatility 

i) Power 

 

 Concerning the power of idiosyncratic volatility, a wide range of authors, such as 

Malkiel and Xu (2002), argued that stocks’ firm-specific volatility should be positively linked 

to their respective expected rates of return. Moreover, Jones and Rhodes-Kropf (2003) 

suggested that investors should also be rewarded in the form of a risk premium for taking the 

risk to hold high idiosyncratic-volatility stocks in their portfolios. As Dimson, Marsh and 

Staunton (2002) said, the risk premium is the incremental return that investors require for 

holding risky securities rather than risk-free ones. 

 

 Later on, a large number of literatures indicate that idiosyncratic volatility is 

positively linked to expected returns, for example, Levy (1978) and Merton (1987) found a 

positive relation between idiosyncratic risk and expected rates of return. Malkiel and Xu 

(2002) claimed that stocks that are expected to have high idiosyncratic risk earn high returns 

in the cross-section. Barberis and Huang (2001) argued that stocks with high idiosyncratic 

volatility should have higher expected returns. 

 

 In contrast, Ang, Hodrick, Xing and Zhang (2009) theorised that, for developed 

countries, stocks with high recent, average idiosyncratic volatility tend to gain lower average 

returns than low idiosyncratic-volatility stocks may have. They consequently stated that there 

is a negative link between idiosyncratic volatility and expected returns. Furthermore, the 

negative impact is more significant due to a high idiosyncratic volatility in the U.S. market 

compared to other countries. As a result, strong idiosyncratic-volatility stocks tend to have 

low respective returns. Moreover, Jones and Rhodes-Kropf (2003), with their samples, 

examined the reason that stocks with high idiosyncratic volatility had low average returns on 

the whole.  

 

 To continue, Chen and Petkova (2012) helped to identify a missing risk factor in the 

Fama and French model, this factor helps to explain the idiosyncratic-volatility puzzle. With 

this factor, they are able to demonstrate that high idiosyncratic-volatility stocks have low 

returns in their study.  
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 Furthermore, Guo and Savickas (2004) assessed the predictive power of idiosyncratic 

volatility for the group of 7 (G7) countries’ stocks. They noted that, for these countries, the 

combined idiosyncratic and stock-market volatilities formed a relevant stock-market return 

predictor. They also pointed out that idiosyncratic volatility and stock-market volatility taken 

separately do not offer meaningful stock return forecasting. A short time later, the same 

authors, Guo and Savickas (2006), conducted an in-depth investigation into this volatility in 

these countries, and claimed that idiosyncratic-volatility changes provide a suitable proxy for 

investment-opportunity changes over time. Goyal and Santa-Clara (2003) demonstrated that 

idiosyncratic risk drives stock-market forecasts. Firm-specific risk subsequently explains the 

majority of average stock-risk variations across time.  
 

ii) Trends and behaviour  

 

 Now that we explained the idiosyncratic volatility of stock returns, we investigate this 

phenomenon over the period 1990-2017. This time period will also be used later in our 

methodology. Furthermore, through our investigation, we aim to determine the possible 

increase or decrease in this time horizon that authors put forward.  

 

 Bekaert, Hodrick and Zhang (2009) claimed that idiosyncratic volatility is highly 

correlated across developed countries, and this correlation has increased over time. The 

correlation effect grows from strength to strength when idiosyncratic variability and market-

wide variability are raised in the US. 

 

 Xu, Y and Malkiel (2001) studied idiosyncratic-volatility behaviour during the post-

war period. They considered several reasons for the rise in idiosyncratic volatility in recent 

decades. Initially, they observed that this rise is linked to the financial institutions’ share 

numbers in the respective stock markets. Moreover, they completed their study by adding that 

there is a positive link between firm-specific volatility and expected earnings growth. 

Furthermore, Campbell, Lettau, Malkiel and Xu (2001) investigated stocks’ return 

volatilities. More precisely, the paper’s purpose was to deliver historical volatility 

movements. Authors focused on three different volatility levels: firm, industry and market 

levels. For the 1962-1997 sample period, there was a positive idiosyncratic-volatility trend. 

Over this period, they observed an increase in firm-level volatility, while there were no 
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similar trends about industry and market volatility. Moreover, they added that all three 

volatilities moved together, which helped them to predict gross domestic-product (GDP) 

growth. Malkiel (2001) investigated the reason firm-specific volatility has increased in recent 

decades. One reason was the presence of institutional investors in the stock market. These 

types of shareholders subvert the market’s volatility when they go either long or short in the 

stock market. 

 

 Fink, Fink, Grullon and Weston (2010) analysed the idiosyncratic volatility for the 

Internet industry more precisely during the boom period, and observed an increase on the U.S 

stock market. Authors also said that, during the Internet bubble, young firms' numbers 

increased and led to a higher idiosyncratic risk in the market. Considering that the age of the 

firm is a determinant of possible idiosyncratic volatility, they added that depending on the 

number of young firms in the market, authors are able to forecast the idiosyncratic-volatility 

behaviour for the next period. At that moment, they observed an increased proportion of 

young firms in the market, which could be an explanation for this rise in idiosyncratic 

volatility. At the same time, the increasing number of firms going public contributed to the 

increase in idiosyncratic volatility. 

 

 In this article, Brandt, Brav, Graham and Kumar (2010) observed that, during the year 

2000, firm-specific volatility decreased significantly. Moreover, they added that the effect is 

most obvious in low stock-price firms and corporates with limited institutional ownership. 

Furthermore, they claimed that trends are increasingly evident among low-priced stocks that 

are first held by retail investors and with a high level of retail trading. In addition, they 

demonstrated that price changes through the use of trading activities have a real influence on 

increases in idiosyncratic volatility. They concluded their study by saying that rises or falls in 

idiosyncratic-volatility levels are essentially due to retail investors’ behaviour in the low-

priced stock market. They demonstrated an idiosyncratic-volatility peak five times larger than 

that of the Internet boom in the 90s. While other authors argued that this strong increase is 

because of public firms’ characteristic changes, many others claimed that it was driven by the 

changing sentiments of traders. Moreover, in the paper, they presented evidence illustrating 

that public firms’ market-wide decline in maturity can explain most of the firm-specific risk 

increases during the Internet bubble.  
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 Bekaert, Hodrick and Zhang (2010) investigated idiosyncratic-volatility trends with a 

sample that extended right up to 2008. On the one hand, they noted that there are no 

significant idiosyncratic-volatility trends across the world. On the other hand, they found that 

cash-flow variables, various business-cycle variables and market-wide volatility are the most 

important determinants of the time variation in the aggregate idiosyncratic volatility in the 

US. In time crises, they observed an aggregate idiosyncratic volatility that was considerably 

higher than the sample average. In fact, in times of crisis, firm-specific volatility is constantly 

higher than in “normal periods”. Moreover, authors also added that idiosyncratic variances 

are much more highly correlated across countries during crises periods. 

 

iii) Determinants 

 

 We investigate the possible idiosyncratic-volatility drivers that authors highlighted in 

their studies. Bekaert, Hodrick and Zhang (2012) found that cash-flow variables, various 

business-cycle variables and market-wide volatility are the most important determinants of 

the time variation in aggregate idiosyncratic variability in the US. Dennis and Strickland 

(2009), in their study, try to subtract determinants that may influence idiosyncratic volatility 

in the market. Their analysis focused on the institutional-ownership factor, and supported, by 

figures, that the type of ownership is a significant idiosyncratic-risk driver in the stock 

market. Xu and Malkiel (2003) considered the reasons that firm-specific volatility has 

increased in the stock market in recent decades. One of them is that the National Association 

of Securities Dealers Automated Quotations (NASDAQ) market’s prominence led to a 

stronger market volatility. Furthermore, authors concluded that there is a positive relationship 

between idiosyncratic volatility and expected earnings growth. 
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1. Type of ownership, Consumer voice, Financial reporting quality, 

Market competition, Firms’ characteristics 

 

This section focuses on how the type of investors or the ownership structure may influence 

idiosyncratic-volatility behaviour in the U.S. stock market. 

 

 Dennis and Strickland (2009) separated their study into a time series and a cross-

sectional analysis. Regarding the time-series analysis, they found that idiosyncratic volatility 

has increased over the past 20 years. Moreover, it is important to note that the institutional-

ownership level increased between the 90s and today. The positive link observed between the 

institutional-ownership level and firm-specific volatility may be the explanation for that 

rising volatility. Moreover, in the study, they noted that understanding idiosyncratic-volatility 

behaviour is important because it is part of the total stock-market volatility. Stock-market 

volatility allows quantitative analysts to value options and other derivative instruments. For 

instance, it is needed to create pricing-model options. 

 

 Li, Nguyen, Pham and Wei (2011) studied the different foreign investors’ 

heterogeneity of contributions that may exist in local stock markets. They highlighted the 

importance of recognising this heterogeneity among foreign investors, and not only 

investigating stock-market liberalisation – as some authors have done. In the paper, they 

noted a negative relationship between large foreign ownership at a firm level and stock-return 

volatility. Moreover, they added that this relationship has a stronger effect in countries that 

support shareholder monitoring. Bennett, Sias and Starks (2003) demonstrated that 

institutions have a great interest in small-cap stocks. 

 

 First of all, we start by analysing the influence of consumers’ voices on the 

idiosyncratic volatility of stock returns.  

 

 Luo (2007) analyses the impact of negative voices on stock returns. He investigated 

the relationship that may exist between consumers’ negative voices and firms’ share prices in 

the stock market. More precisely, he demonstrated the relevant influences of consumers’ 

negative voices on the decline in firms’ future stock returns. This review represents an 

innovative effort that uses the data of securities prices to disclose poor outcomes resulting 
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from consumers’ negative voices. Furthermore, the author tried to explain how and why 

reducing these negative voices should stimulate firms’ long-term shareholder wealth. 

Thereafter, he advises corporate managers to allocate more capital resources to marketing 

expenses in order to simultaneously reduce consumers’ negative voices and future 

idiosyncratic risk.  

 

 Then, we are going to focus on the influence of the quality of financial reporting on 

the idiosyncratic volatility of stock returns and more precisely on the importance of financial 

information. 

 

 Rajgopal and Venkatachalam (2011) investigated the extent to which the quality of 

financial reporting is a determinant factor of the idiosyncratic-volatility trend over the last 

four decades. Furthermore, Verdi (2006) investigated the economic implications of enhanced 

financial reporting. More precisely, he studied the relationship between the quality of 

financial reporting and investment efficiency throughout the 1980-2003 period. This 

relationship is even stronger for firms that are facing financial constraints in the market. 

Moreover, they found that this relationship is stronger for firms with low-quality information 

environments. Vlastakis and Markellos (2007) explained the relationship between market-

related information and stock-market activity. They concluded that market information has a 

relevant, positive link with historical volatility, which is to say that information has a strong 

effect on overall market volatility.  

 

Ang, Hodrick, Xing and Zhang (2006) found an anomaly in the form of a negative 

relationship between future returns and the firm-specific volatility of stock returns. The 

excessive extrapolation on firm growth or the extrapolation bias could explain this. 

According to Lakonishok, Shleifer and Vishny (1994), this occurs when investors try to 

predict the future by relying too heavily on the firm’s past growth. Investors may react 

because of future earnings negative news, and, as a result, cause stock overvaluation.  

 

Furthermore, Panousi and Papanikolaou (2012) reflected on the impact of risk on the 

valuation of investment projects, and concluded that idiosyncratic risk does not affect it 

because stockholders are able to diversify their portfolios in order to eliminate it. Moreover, 

they added that there is a negative relation between firm-specific risk and the listed firms’ 

investment projects.  
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Vuolteenaho (2002) said firm-level stock returns are driven by cash-flow news, and cash-

flow news is positively correlated with shocks to expected returns. Morck, Yeung and Yu 

(2000) added that the level of information opacity impacted the market volatility within 

countries. Hence, more information opacity discouraged competitors from entering the 

market, and would negatively impact firm-specific volatility.  

 

 Moreover, authors focused on the relation that may exist between the market 

competition and the idiosyncratic volatility of stock returns.  

 

 Schmidt (1997) suggested that competition has increased in recent decades due to 

market deregulation and globalisation around the world. We decided to investigate the 

market’s competition effect on idiosyncratic risk, and more precisely, competition in the 

product market. Campbell, Lettau, Malkiel and Xu (2001) studied the stock market’s 

volatility behaviour at market, industries and firm levels. The authors concluded in the paper 

that the average stock-return volatility increased between 1962 and 1997. They claimed that 

the idiosyncratic volatility of stock returns increased during this period, while stock-market 

volatility remained constant.  

 

The authors concluded that a higher level of competition, deregulation, globalisation and 

technological innovation within different markets should partly explain the increase in stock-

return volatility in any of those markets. Leroy and Porter (1981), and Campbell and Shiller 

(1988) concluded that there is a link between the competition level and the firm-specific cost 

shocks. 

  

 Gaspar and Massa (2006) investigated the link between a firm’s competitive 

environment and idiosyncratic volatility. The authors argued that the positioning of firms in 

the business environment could influence a firm’s shock impacts. Moreover, they noted that 

there is a positive relationship between the uncertainty about a firm's future profitability and 

the market-competition level. They concluded that the rise in product-market competition has 

highly contributed to recent idiosyncratic-volatility trend increases.  

 

Wei and Zhang (2006) concluded that fundamental variable changes in the market cause 

return volatilities. Thereafter, they explored the upward origins of stock-return volatility, and 

noted that stock-market components are the essential origin of stock-return volatility changes 
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over the past few decades. The volatility of new entrants’ stocks may be responsible for the 

increase of stock-return volatility. Brown and Ferreira (2003) said that there is a link between 

business cycles and the average return volatility of stocks. 

 

 Irvine and Pontiff (2009) state that firm-specific volatilities range from country to 

country and over time. Furthermore, they explained the extent to which fierce competition in 

the economy can lead to a higher idiosyncratic risk. Furthermore, in his model, Philippon 

(2003) demonstrates how price stickiness leads to a relationship between competition and 

firm-specific risk.  

 

 Furthermore, we focus on the influence of firm’s characteristics on the idiosyncratic 

volatility of stock returns. More precisely, we elaborate on the further variables related to a 

firm’s characteristics, such as the age or size of the firm, as well as the growth and 

fundamentals that influence the idiosyncratic-volatility component of stock returns. 

   

 Brown and Kapadia (2007) concluded that idiosyncratic risk has increased after 

World War II because of the effects of new listing companies. Indeed, the increase in firm-

specific risk is due to the rise in the number of volatile firms listed on the stock exchange, 

which are more volatile according to Brown and Kapadia (2007). Wei and Zhang (2006) 

claimed that stock-return volatility is changing over time because some firms exit from the 

market and others enter. Moreover, newcomers tend to have a higher volatility than firms that 

are already listing on the stock market. Moreover, they added that smaller firms have a 

tendency to be more volatile than large, listed corporations.  

 

Brown and Kapadia (2005) found that the idiosyncratic-risk increase is due to the fact that an 

increasing number of volatile or riskier firms are being listed on the stock exchange. To 

conclude, they explained that growth opportunities, profitability, firm size and industry 

composition are linked to an increase in idiosyncratic risk. Wei and Zhang (2006) found that 

stock variance and profitability levels are associated with average stock-return volatility. 

They added that there is a negative relationship between a firm’s age and its average stock-

return volatility. 

 

 Finally, Pastor and Veronesi (2003) investigated the reasons firms go public. The 

authors concluded that market conditions are the most important factor in the decision to go 



 14. 

public or not. In their review, they specified that the relevant market-condition factors are the 

equity premium, expected aggregate profitability and uncertainty. Furthermore, Fink, Fink, 

Grullon and Weston (2010) argued that firms tend to go public at a young age and therefore 

enter the market sooner.  

 

 Brandt, Graham and Kumar (2010) found that investors’ speculative behaviour caused 

an increase in idiosyncratic volatility throughout the 1990s. Thereafter, they added that low 

share prices potentially had a high idiosyncratic-volatility trend during the 1990s. This is due 

to trading by retail investors who dominated low-priced stock markets.  

 

 Bekaert, Hodrick and Zhang (2012) add business-cycle variables to the list of 

determinants of idiosyncratic-volatility changes. Their results identify this corporate variable 

as an explanation for a large part of idiosyncratic-volatility time variations. The authors 

claimed that there is no upward trend in firm-specific volatility anywhere in the developed 

world.  

 

 Brandt, Brav, Graham and Kumar (2010) tried to understand the possible drop in the 

idiosyncratic volatility of stock returns. They demonstrated that the rise in firm-specific 

volatility was particularly present in stocks with low share prices throughout the 1990s. They 

observed that retail investors are more driven by making investments in low stock-price firms 

that are more fluctuant than higher ones. Moreover, split stocks led to a rise in idiosyncratic 

volatility throughout this period. 

 

 Galai and Masulis (1976) argued that firm’s managers have a tendency to acquire 

investment opportunities that increase their firm’s idiosyncratic risk. 
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e) The stock market and macroeconomic variables 

 

In this section, we discuss the relationship that may exist between the stock market as a 

whole and the macroeconomic variables. To have a suitable proxy for their linkage, we have 

gathered information about both U.S. and additional markets. 

i) The U.S. market 

 

 Flannery and Protopapadakis (2002) investigated macroeconomic variables’ impacts 

on the stock market. Previous authors documented significant effects of inflation and money 

supply on stock returns. Moreover, they added that identifying macro variables that influence 

aggregate equity returns would benefit market operators. On one hand, these variables may 

indicate hedging opportunities for investors; on the other hand, they may constitute price 

factors for risk-averse investors who will thus be sensitive to the movements of 

macroeconomic variables. 

 

 Hamilton and Lin (1996) studied the monthly movements of stock returns and 

fluctuations in industrial production. They claimed that economic downturns drive the 

volatility of stock returns. Furthermore, they went deeper in their study by saying that the 

business cycle explains 60% of the variance in stock returns. Afterwards, they built a model 

that was permitted to forecast stock volatility and economic changes. 

 

 Comincioli (1996) said that the stock market is a leading economic indicator. In his 

study, the author investigated the relationships between stock prices and the economy in 

terms of growth. His results indicated that the stock market could help to predict the future of 

the economy. In addition, he concluded that fluctuations in economic activity are partially 

caused by stock-price changes, and can help to forecast future stock-market movements, as 

Hong, Torous and Valkanov (2007) later stated in their paper. Thereafter, Levine and Zervos 

(1996) added that there is a positive relationship between the stock market and economic 

growth.  
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ii) Additional markets 

 

 Jaafar and Zulaikha (2013) tried to understand the impact of economic variables on 

fluctuations in stock prices within the Malaysian market. He concluded that there is a 

significant relationship between macroeconomic variables and the stock market. More 

precisely, his study found that there is a 5% level of significance in the relationship between 

stock prices, money supply (M3) and exchange rates. Furthermore, Kwon and Shin (1999) 

demonstrated whether current economic activities in Korea can explain stock-market returns. 

They found that the Korean stock market reflects macroeconomic variables on stock-price 

indices, and affirmed that stock-price indices are not a leading indicator. On another 

continent, Abugri (2006) investigated Latin American stock markets, such as Argentina, 

Brazil, Chile and Mexico. He studied and tried to understand the possible relationship that 

may have existed between a few macroeconomic indicators and the stock-market returns. He 

concluded that there are significant macroeconomic factors that have an impact on the Latin-

American stock markets.  

 

 Liljeblom and Stenius (1997) studied the relationship between the Finnish stock 

market and macroeconomic volatility with a sample from 1920 to 1991. The results indicated 

that almost two thirds of the changes in aggregate stock volatility might be related to 

macroeconomic volatility. Furthermore, the authors also detected a negative relationship 

between stock-market volatility and trading-volume growth.  

 

 By using a 13-year sample, from January 1990 to January 2003, Gan, Lee, Yong and 

Zhang (2006) demonstrated that the New Zealand stock market might be highly sensitive to 

global macroeconomic factors. In addition, they examined the relationships between the 

NZSE40 and a set of macroeconomic variables. Moreover, it is important to note that during 

this time period the New Zealand Stock Index was driven by the interest rate, money supply 

and real GDP.  

 

 Zakaria and Shamsuddin (2012) concentrated their investigation on an emerging 

market. Their writing provides further proof to support the existence of the relationship 

between stock-market volatility and macroeconomic volatilities in the case of the emerging 

market. 
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 They studied the relationship between stock-market and macroeconomic volatility in 

Malaysia for five selected macroeconomic variables, namely GDP, inflation, exchange rate, 

interest rates and money supply, based on monthly data from January 2000 to June 2012. By 

utilising the Granger causality test, the authors found that only money supply has a 

significant 5%-level relationship with the stock-market volatility in Malaysia, unlike other 

variables, which are not significant related to the stock market. Afterwards, they concluded 

that there was a positive relationship. 

 

iii) The relationship between the stock market and macroeconomic 

variables 

 

In this section, we will focus on the link between the inflation rate and the stock market. 

 

 According to Firth (1979), stock returns and inflation rates should move in the same 

direction thanks to the Fisher effect, which argues that expected stock returns are equal to the 

real return plus the expected rate of inflation. Furthermore, Glutekin (1983) investigated the 

relationship that may have existed between expected stock returns and expected inflation. He 

claimed that there is a positive relationship between the two, and added that unanticipated 

inflation has tended to be negatively correlated with fluctuations in stock returns. In contrast, 

Fama (1981) explained that during the post-war period, there was a negative relationship 

between stock returns and inflation. He also added that this relationship is related to industrial 

activity that drives the inflation within a country. Several years later, Lee (1992) confirmed 

Fama’s analysis with his paper. 

 

 Kaul (1987) investigated the relationship between stock returns and inflation in 

different countries, such as the UK, Germany, Canada and the US, during the post-war 

period. He claimed that securities can be seen as hedging instruments against inflation 

fluctuations. Furthermore, the author mentioned that this negative relationship was reinforced 

by countercyclical responses in money supply and demand. Geske and Roll (1983) added, in 

their paper, that the link exists because of variations in monetary expansion. Moreover, 

Schwert (1989) worked on a sample from 1857 to 1987 in an attempt to understand the 

relationship between stock-market rates of return and inflation. His analysis concluded that 
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stock-return volatility is not a suitable predictor of inflation movements during the war 

period. 

 

 The link between the economic activity growth and the stock market was also pointed 

to be significant. Indeed, Levine and Zervos (1996) investigated the relationship that may 

have existed between GDP growth and the stock market. After their analysis, they found that 

there is a positive relationship. Some years later, Nagaishi (1999) investigated the importance 

of the Indian stock market, and confirmed the positive link in his study. However, some 

researchers were not in agreement on the issue. In fact, Deb and Mukherjee (2008) studied 

this relationship for almost 10 years (1996-2007), and added to the previous analysis that it is 

a reciprocating relationship, not just a positive one. 

 

 Demirgüç-Kunt and Levine (1996) investigated the relationship between long-term 

economic growth and the stock market. He claimed that stock-market movements are 

significant for forecasting future economic growth. 

 

 Rousseau and Wachtel (2000) studied the relationship that may have existed between 

the stock market and economic data between 1980 and 1995. They found that economic 

growth plays an important role in stock-market trends. 

 

 Finally, Bilson, Brailsford and Hooper (2001) investigated this relationship and said 

that local factors rather than global factors are the primary source of variations in equity 

return in emerging markets. 
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3) Hypotheses 

a) Regarding the idiosyncratic-volatility trend (model 1) 

i) Times interval 

1. H1: The idiosyncratic volatility of stock returns increased during 

the following periods: 

a. H1.1: The idiosyncratic volatility of stock returns increased 

from the beginning of our period, which is January 1990, until 

the end of the 1990s. 

b. H1.2: The idiosyncratic volatility of stock returns increased 

between January 2001 and the end of 2008. 

c. H1.3: The idiosyncratic volatility of stock returns increased 

between January 2009 and March 2017. 

ii) Significant events 

1. H2: The idiosyncratic volatility of stock returns strongly increased 

during the following periods: 

a. H2.1: The idiosyncratic volatility of stock returns strongly 

increased during the Internet bubble, which occurred in the 

second part of the 1990s until January 2000. 

i. H2.1.1.: The volatility shock is more significant in the 

tertiary sector. 

b. H2.2: The idiosyncratic volatility of stock returns strongly 

increased during the subprime crisis from the beginning of 

2007 until October 2008. 

i. H2.2.1: The volatility shock is more important in the 

financial sector. 
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c. H2.3: The idiosyncratic volatility of stock returns increased 

during the Sovereign Debt crisis, which occurred from October 

2010 until July 2011. 

i. H2.3.1: The volatility shock increased significantly in the 

public sector. 

 

b) Regarding the relationship between selected macroeconomic 

variables and idiosyncratic risk (model 2) 

i) The idiosyncratic component of stock returns is positively related to the 

industrial production index. 

ii) The idiosyncratic component of stock returns is positively related to 

money supply in the US. 

iii) The idiosyncratic component of stock returns is negatively related to 

unemployment rates in the US. 
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4) Theoretical Framework 

 

 Researchers have employed different theoretical frameworks to explain idiosyncratic 

risk and the relationship that may exist between idiosyncratic volatility and macroeconomic 

variables. These include the capital asset pricing model (CAPM) by Markowitz (1959), the 

arbitrage pricing theory (APT) developed by Ross (1976) and the Fama-French three-factor 

model (1992). 

a) The CAPM 

 

 According to Robert and Merton (1973), the CAPM is one of the more important 

developments in modern capital-market theory. Built on the model of portfolio choice, which 

was developed by Markowitz (1959), the CAPM attempts to assess risk and to quantify the 

relationship between expected return and associated risk. The CAPM is commonly attributed 

to William Sharpe (1964); however, it was also developed by Linter (1965), Mossin (1966) 

and Fisher (1972). The model relies on different assumptions, essentially related to investor 

behaviour and the presence of a single, common risk factor, as explained by Womack (2003). 

Furthermore, as Fama and French (2004) explained, the model argues that investors choose 

‘mean-variance-efficient’ portfolios. In other words, they will maximise expected returns for 

a given level of expected risk. As a result, the model allows one to predict the expected return 

if the expected risk is known. 
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The formula of this model is computed as follow: 

 

! "# = 	"& +	(# ! ") − "&  

 

Where 

 

! "# = the expected return on an asset i, 

"& = the risk-free rate, 

(# = beta of asset i; a measure of systematic risk, 

! ") = expected return on the market portfolio that contains all assets, 

! ") − "& =	and the market risk premium, which is a measure of the excess return of the 

market portfolio over the risk-free rate. 

 

 Although the CAPM is still used today, and many experts consider it as a reference, it 

is still subject to theoretical and empirical criticism, primarily due to the fact that investors 

choose their portfolios according to the Markowitz mean-variance criterion. The CAPM has 

also been criticised for the additional assumptions that are required, such as homogeneous 

expectations and the single period nature of the model. It is important to note that the capital 

market operates only if the assumptions are satisfied. Finally, one important explanation for 

these criticism is the difficulty to implement validity tests of the model. 

 

 Furthermore, some predictions of the model are sometimes not held, as demonstrated, 

for example, by Black, Jensen and Scholes (1972), based on empirical tests regarding the 

statement arguing that expected excess return is proportional to the covariance of its return 

with the market portfolio.  

  



 23. 

b) The APT 

 

 With the APT, Roll and Ross (1980) offer a testable alternative to the well-known 

CAPM that Linter (1965), Mossin (1966) and Fisher (1972) introduced. In fact, the APT is an 

alternative to the CAPM; it agrees perfectly with the intuition behind the CAPM. However, 

there are two major differences between the APT and the CAPM as we can see hereafter in 

the formula of APT: 

 

! "# = 	 +, + +-(#- + +.(#. + ⋯+	+0(#0 

 

Where 

 

! "# =	the expected return on an asset i, 

+, = the expected return on an asset with zero systematic risk, 

+1 = the risk premium related to the j th common risk factor, 

(#1 = and the pricing relationship between the risk premium and the asset; that is, how 

responsive asset i is to the j th common factor. 

 

 Firstly, the APT allows more than just one factor to predict the expected return. 

Secondly, the APT demonstrates that any market equilibrium will be characterised by a linear 

relationship between each asset’s expected return and its common factors. In this theory, the 

expected returns are explained as a linear function of these common factors. 
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c) The Fama-French three-factor model 

 

 Following the previous theories, Fama and French (1992) developed the three-factor 

model. In their paper, they demonstrated that the beta factor presented in previous theories 

does not capture all the risk needed to predict the expected return. Their three-factor model 

states that risk is not only dependent on the market, but is also linked to other risk factors. For 

instance, they claimed that smaller firms tended to offer greater returns than larger 

companies. Furthermore, firms with high book-to-market equity ratios (value stocks) 

appeared to offer lower returns than low book-to-market equity ratios (growth stocks). 

 

 Fama and French’s analysis investigated the expected return explanation. They were 

able to explain most of the cross-section of the average stock returns for a period from 1963 

to 1990 on the NASDAQ, NYSE and Amex. The Fama and French model explained 

approximately 93% of the stock-return variations, compared to the CAPM, which explained 

only 73% of the variations. In their research, they concluded that expected returns of stocks 

are better explained when other factors are included within the model.  

 

The formula of the model is computed as follow: 

 

23
# 	− 	"4 = 	5# + (678

# 9:;3 + (<6=
# >9?3 + (@6A

# B9C3 + D3
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Where 

- 23
# = The stock return for asset i in time t. 

- "4 = The risk-free rate. 

- 9:;3 = The market-risk premium, which is the difference between the market return 

and the risk-free rate. 

- >9?3 = The size factor “Small Minus Big”, which accounts for the return difference 

between small and large companies. 

- B9C3 = The book-to-market factor “High Minus Low”, which is the difference 

between the value of high and low book-to-market equity-ratio firms. 

- D3
# = The error term that constitutes the residuals of the regression. 
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d) Sectoral distribution 

 

 Kenessey (2001) explained the importance of separating the overall economy into 

four sectors. These sectors are quite different from each other, and they can be interesting to 

analyse separately for comparative analyses. Moreover, he regrouped these sectors by 

activities as follows: first, primary activities that regroup into agriculture, forestry, fishing 

and mining; second, secondary activities that regroup into construction and manufacturing; 

third, tertiary activities, such as transportation, electric, gas and sanitary services, wholesale 

trade and retail trade; and finally, quaternary activities in which one would find finance, 

insurance and real estate services, and public administration. 

e) Stationarity 

 

 To model and regress a time series, stationarity matters and plays a crucial role as it 

provides stability for the model, on the one hand, and a framework, on the other hand, in 

which results can describe the time series behaviour. Furthermore, it is also important as it 

allows for meaningful results to be obtained regarding correlations with other variables. If a 

time series is not stationary, we cannot rely on the results. To understand why, the example of 

a time series increasing over time can be used; the sample mean and variance of the time 

series will grow with the size of the sample, and a bias will exist regarding any result as it 

will underestimate values. 

 

 In order to be stationary, the statistical structure (mean, variance and autocorrelation) 

of the time series should be constant over time. To determine whether a series is stationary or 

not, it can be visualised graphically or computed mathematically. Some statistical tests also 

exist, such as the well-known Dickey-Fuller test, which was developed in 1979 by David 

Dickey and Wayne Fuller. This test tests the null hypothesis, regarding whether a unit root is 

present in an autoregressive model, against the alternative hypothesis of stationarity. 

 

 When a time series is not stationary, some tools exist to transform it to achieve 

stationarity. One method consists of using logarithms or square roots of the variables to 

stabilise the variance, but only to a certain limit, since this method cannot be use for each 
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type of variable, and sometimes this method alone is not enough to handle the problem of 

non-stationarity. Another method, which we will use regarding our data, involves 

differencing the data – transforming the data into period-to-period differences. Thereafter, if 

the data are still non-stationary, we can do this manipulation another time. 
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5) Data and methodology 

a) Data 

i) Sample 

 

 Our analysis of idiosyncratic volatility and its relationship with macroeconomic 

variables in the U.S. market is conducted using data over a 27-year period, starting in January 

1990 and ending in March 2017. Using the daily returns of 38 industry portfolios, available 

on the Fama-French website1, we can precisely describe the movements of industry stock 

returns during the selected time period. 

 

 We decided to analyse this time period because of significant events that occurred 

during that time. Firstly, the Internet bubble, which occurred during the 1997-2000 period in 

the market. Thereafter, the subprime crisis that emerged at the end of 2007 and the sovereign 

debt crisis in 2010. As investigated in the above literature, idiosyncratic risk had a tendency 

to increase throughout this period of time. Furthermore, after our analysis, we would be able 

to verify whether the idiosyncratic components of stock returns increased since 1990.  

ii) Selection 

 

 We organised our selection into two data sets. First, we selected and downloaded 38 

industry portfolios from the Fama-French website2. A description of these 38 industries’ 

portfolios are available in the appendix (table 1). The historical daily returns were available 

from July 1926 to March 2017. Considering our 27-year period, we have observations for 

260,946 daily returns, and more precisely, 6,867 return observations for each industry 

portfolio. 

                                                

 

 
1 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 
2 idem 
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 Since we used the Fama and French three-factor model for computing the 

idiosyncratic component of stock returns, we also acquired the daily risk-factor values for the 

respective time period. The market-risk premium, the firm size and the book-to-market equity 

factors are also obtained from the Fama-French website3. Furthermore, these factor’s data are 

available starting from 1927 to 2017. We extracted the data for our period of interest – 

January 1990 to March 2017 – and we picked up the selected time period’s factor values 

(1990-2017). 

 

 These factors are respectively represented in the multiple regression by ‘MKT-RF’, 

‘SMB’ and ‘HML’. To calculate the idiosyncratic component of stock returns, we used Stata 

software to obtain the residuals. It is important to note that all tests were conducted based on 

daily data.  

 

 Secondly, we selected a few macroeconomic variables that we identified as being 

potentially linked to the idiosyncratic component of stock returns. Those variables are the 

industrial production index, the unemployment rate and the money supply. For each of these 

variables, we selected a number of time series that can act as a proxy. Three of these 

variables’ time series, namely the GDP, the unemployment rate and the M3 money supply, 

were retrieved from the Federal reserve website4.  

 

 The data available on these websites covers a variety of time periods. As we are 

working on the 1990-2017 period, we will only use the data corresponding to this time 

period. For each macroeconomic variable time series, we have observations corresponding to 

a 27-year period.  

                                                

 

 
3 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 
4 https://fred.stlouisfed.org 
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iii) Methodology 

1. Idiosyncratic component of stock returns computation 

a. The Fama-French three-factor model 

 

 Fama and French built a model by which the reward for a potential risk is dependent 

not only on the market, as CAPM assumed, but also on different risk factors. Some findings 

stem from this model, for example, smaller firms tend to offer higher returns than larger 

companies, or firms with high book-to-market equity ratios (value stocks) offer lower returns, 

on average, than low book-to-market equity-ratio companies (growth stocks). According to 

them, the three-factor model explains stock returns more precisely than the CAPM. The Fama 

French three-factor model is more relevant for the excess return’s explanations. By using this 

model, we will be able to compute the idiosyncratic volatility for our sample. 

b. Motivation for the use of this model 

 

 Guo and Savickas (2004) added, in their study, that there is a close link between Fama 

and French’s book-to-market factor and firm-specific volatility. Moreover, the Fama and 

French (1992) three-factor model explains a larger portion of the excess return than the other 

asset-pricing models.  

 

 According to Chen and Petkova (2012), we can compute the idiosyncratic risk of 

stock returns by using the Fama-French three-factor model. In addition, the idiosyncratic 

component of stock returns can be assessed by computing the error term’s standard deviation 

of the Fama French three-factor model. In fact, idiosyncratic risk can be evaluated from the 

model’s residuals.  

 

 Ang, Hodrick, Xing and Zhang (2009) specify that the Fama-French three-factor 

model is used for computing the idiosyncratic volatility of stock returns. 
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c. Model description  

 

23
# 	− 	"4 = 	5# + (678

# 9:;3 + (<6=
# >9?3 + (@6A
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Where 

 

- 23
# refers to the stock return for asset i in time t, 

- "4 is the risk-free rate, 

- 9:;3 is the market-risk premium, which is the difference between the market return 

and the risk-free rate, 

- >9?3 is the size factor “Small Minus Big”, which accounts for the return difference 

between small and large companies, 

- B9C3 is the book-to-market factor “High Minus Low”, which is the difference 

between the value of high and low book-to-market equity-ratio firms, and 

- D3
# the error term that constitutes the residuals of the regression. 

 

 This is the equation that we used to compute the idiosyncratic component of the stock 

returns for each of our 38 portfolios. In this formula, we use the ordinary least-squared (OLS) 

regressions for each selected portfolio. These regressions provide us with the alpha term and 

the other factors that constitute the Fama-French Model. 

 

 For the idiosyncratic-risk computation, we used the Ang, Hodrick, Xing and Zhang 

(2006, 2009) method. They defined the idiosyncratic volatility for a trading month as the 

standard deviation of daily residuals from the Fama-French three-factor model, multiplied by 

the number of trading days of the corresponding month ‘n’ E52(D3
#) ∗ 	 I . 

 

 Once we have the idiosyncratic-volatility measure, we perform the regressions for 

each of the 38 portfolios. Each regression produces residuals that we obtain thanks to statistic 

software. Using the formula above, we compute the idiosyncratic volatility from month to 

month for the 38 portfolios that constitute our sample.  
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2. Investigating the relationship between idiosyncratic volatility and 

macroeconomic variables  

a. Idiosyncratic volatility and each of the selected macroeconomic 

variables 

     

 Then, after the computation of the monthly idiosyncratic volatility for our 38 industry 

portfolios, we are going to focus on the different relations that may exist between the 

idiosyncratic volatility of our industry portfolios’ returns and the three macroeconomic 

variables that we have chosen, namely the GDP – approximated by the index of industrial 

production (IIP) – the M3 money supply and the unemployment rate. 

 

 To assess this, we proceed in three steps. Firstly, as we will explain more precisely in 

the following sections, we regress each of the three macroeconomic variables on the 

idiosyncratic volatility of each of the 38 industry portfolios, obtaining 38 regressions for each 

of our macroeconomic variables. Secondly, we analyse all the results of our regressions, 

saving the coefficients, p-values and significance levels of each regression in three different 

tables for the three macroeconomic variables. Finally, based on our findings we will 

distinguish relationships that are significant from those that are not, and then focus on the 

significant ones in order to analyse the relation and determine whether there is a positive or 

negative correlation between the variables. 
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i. The relationship between the GDP and the idiosyncratic 

volatility of our industry portfolios 

 

 We will begin with the analysis of the existence of any relationship between GDP and 

idiosyncratic volatility. In order to assess this, we will use the IIP as a proxy for the GDP. We 

have the time series; therefore, before computing our regression, we first verify the 

stationarity of our variables by inspecting the presence of any tendency. The graph just below 

represents the evolution of the IIP from 1990 to 2017. It clearly appears that the time series is 

not stationary. 

 

 
 

In order to solve this problem, we make all the required transformations, since they are 

necessary conditions for obtaining meaningful results. We use the method of differences and 

we get the new graph presented hereafter: 
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Now that our time series data appear to be stationary, we regress the monthly U.S. IIP growth 

rate, which is our dependent variable, on the monthly idiosyncratic volatility of our industry 

portfolios’ returns, which is our independent variable. We obtain the following equation: 

 

JJK3
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(	JT3

#NOPQ3RS	) 	+ 	D3
#NOPQ3RS 

 

Where 

 

● JJK3
L<	is the monthly U.S. IIP, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RSrefers to the monthly residuals for each industry portfolio. 

 

The monthly U.S. industrial-production growth rate is regressed on the monthly idiosyncratic 

volatility of our industry portfolios’ returns. We perform a student test where the null 

hypothesis is that (U
VWXYZU[\

	= 0, and the alternative hypothesis is that (U
VWXYZU[\

≠ ^. If the 

observed p-value is lower than M% (M = 1%, 5% or 10%), then we reject the null hypothesis 
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that (U
VWXYZU[\= 0. This implies that we do not reject the alternative hypothesis that 

(U
VWXYZU[\

≠ ^. As a result, we can argue that there is a significant linear relationship between 

the monthly idiosyncratic volatility of our industry portfolios’ returns and the monthly U.S. 

M3 growth rate at a level of significance of M%. 

 

ii. The relationship between M3 and the idiosyncratic 

volatility of our industry portfolios 

 

 As for the GDP, we analyse the existence of any relationship between M3 and 

idiosyncratic volatility. We have the time series; therefore, before computing our regression, 

we again first verify graphically the stationarity of our variables and make all the required 

transformations, since they are necessary conditions for obtaining meaningful results. The 

following graph illustrating the evolution of this time series show us that it does not appear 

clearly that the time series is not stationary. 
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As a result, we directly regress the monthly M3 data, which is our dependent variable (LHS), 

on the monthly idiosyncratic volatility of our industry portfolios’ returns, which is our 

independent variable. We obtain the following equation: 

 

9>3
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(JT3

#NOPQ3RS) 	+	D3
#NOPQ3RS 

 

Where 

 

● 9>3
L<	is the monthly U.S. M3 growth rate, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RS	represents the monthly residuals for each industry portfolio. 

   

The monthly U.S. M3 growth rate is regressed on the monthly idiosyncratic volatility of our 

industry portfolios’ returns. We perform a student test where the null hypothesis is that 

(U
VWXYZU[\

	= 0, and the alternative hypothesis is that	(U
VWXYZU[\

	≠ 0. If the observed p-value is 

lower than M% (M = 1%, 5% or 10%), then we reject the null hypothesis that (U
VWXYZU[\= 0. 

This implies that we do not reject the alternative hypothesis that 	(U
VWXYZU[\

	≠ 0. As a result, 

we can argue that there is a significant linear relationship between the monthly idiosyncratic 

volatility of our industry portfolios’ returns and the monthly U.S. M3 growth rate at a level of 

significance of M%.  
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iii. The relationship between the unemployment rate and the 

idiosyncratic volatility of our industry portfolios 

 

 Finally, we perform the same analyse for our last variable, the unemployment rate. 

Since we have time series, before computing our regression, we first verify graphically the 

stationarity of our variables and make all the required transformations, since they are 

necessary conditions for obtaining meaningful results. Hereafter we can see that there is not 

any problem of stationarity.  
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As a result, we regress the monthly unemployment rate, which is our dependent variable, on 

the monthly idiosyncratic volatility of our industry portfolios’ returns, which is our 

independent variable. We obtain the following equation: 

 

abK3
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(JT3

#NOPQ3RS) 	+	D3
#NOPQ3RS 

 

Where 

 

● abK3
L<	is the monthly U.S. unemployment rate, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RS	represents the monthly residuals for each industry portfolio. 

 

The monthly U.S. unemployment rate is regressed on the monthly idiosyncratic volatility of 

our industry portfolios’ returns. We perform a student test where the null hypothesis is that 

(U
VWXYZU[\

	= 0, and the alternative hypothesis is that (U
VWXYZU[\

≠ 0. If the observed p-value is 

lower than M% (M = 1%, 5% or 10%), then we reject the null hypothesis that (U
VWXYZU[\

	= 0. 

This implies that we do not reject the alternative hypothesis that (U
VWXYZU[\

	≠ 0. As a result, 

we can argue that there is a significant linear relationship between the monthly idiosyncratic 

volatility of our industry portfolios’ returns and the monthly U.S. M3 unemployment rate at a 

level of significance of M%.  
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6) Empirical Results and Discussion  

a) Idiosyncratic volatility 

i) Descriptive statistics 

1. Time-variation analysis 

a. Introduction 

 

The results of the analysis regarding idiosyncratic volatility in the U.S. market is organised as 

follows: 

 

 On the one hand, we examined the results to determine whether the formulated 

assumptions regarding the idiosyncratic-volatility behaviour of stock returns is maintained.  

  

 On the other hand, we investigated the idiosyncratic-volatility behaviour within 

different industries. 

b. Assessing the hypotheses 

i. Time intervals 

 

 Our first time-interval hypothesis regarding the time-variation behaviour of the 

idiosyncratic component of stock returns in the U.S. market is as follows: 

Þ H1.1. The idiosyncratic volatility of stock returns increased from the 

beginning of our period, which is January 1990, until the end of the 1990s. 

 

 From the figure 8 of the monthly idiosyncratic volatility, we can affirm that the 

idiosyncratic component of all 38 industry-portfolios’ stock returns increased, on average, in 

the U.S. market from January 1990 to the end of the 1990’s.  

 

The first time-interval assumption is then accepted. 
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 Our second time-interval hypothesis regarding the time-variation behaviour of the 

idiosyncratic component of stock returns in the U.S. market is as follows: 

 

Þ H1.2. The idiosyncratic volatility of stock returns increased between January 

2001 and the end of 2008. 

 

 From the figure 9, of the monthly idiosyncratic volatility, we can affirm that the 

idiosyncratic component of stock returns of all 38 industry-portfolios’ stock returns decreased 

slightly, on average, in the U.S. market between January 2001 and the end of 2008.  

 

The second time-interval assumption is thus rejected. 

 

 Our third time-interval hypothesis regarding the time-variation behaviour of the 

idiosyncratic component of stock returns in the U.S. market is as follows: 

 

Þ H1.3. The idiosyncratic volatility of stock returns increased between January 

2009 and March 2017. 

 

 From the figure 10 of the monthly idiosyncratic volatility, we can affirm that the 

idiosyncratic component of stock returns of all 38 industry-portfolios’ stock returns decreased 

slightly, on average, in the U.S. market between January 2009 and March 2017. 

 

The third time-interval assumption is thus rejected. 
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ii. Significant events 

 

The first significant-event hypothesis regarding the time-variation behaviour of the 

idiosyncratic component of stock returns in the U.S. market is as follows: 

 

Þ H2.1.: The idiosyncratic volatility of stock returns strongly increased during 

the Internet bubble, which occurred in the second part of the 1990s until 

January 2000. 

 

 This rise of stock return’s idiosyncratic volatility is apparent in all of the industry 

portfolios. The figure 8 regarding the evolution of idiosyncratic volatility from 1990-2017 

illustrates this trend.  

 

Therefore, the first significant-event assumption is accepted. 

 

Þ H2.1.1. The volatility shock is more significant in the tertiary sector. 

  

 This rise of stock return’s idiosyncratic volatility is apparent in all of the industry 

portfolios.  

 

 The figure 3 compares the evolution of idiosyncratic volatility between the different 

sectors from 1990 to 2017. 

 

Based on that, during the Internet bubble, we observe a more significant shock in the tertiary 

sector than others. 

 

 In fact, during the Internet bubble at the end of the 90’s, the tertiary sector, such as 

transportation, electric, gas and sanitary services, wholesale trade and retail trade strongly 

increased in term of idiosyncratic volatility. 

 

• In the primary sector (figure 4), the idiosyncratic component of stock returns 

increased from approximately 5 during the 1990s to 10 in January 2000 
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• In the secondary sector (figure 5), the idiosyncratic component of stock returns 

increased from approximately 3 during the 1990s to 10 in January 2000 

 

• In the tertiary sector (figure 6), the idiosyncratic component of stock returns increased 

from approximately 3 during the 1990s to 28 in January 2000 

 

• In the quaternary sector (figure 7), the idiosyncratic component of stock returns 

increased from approximately 4 during the 1990s to 15 in January 2000 

 

 As we can see on the tertiary sector (figure 6), the drop in the idiosyncratic volatility 

is much greater than in other sectors during this time period.  

 

Therefore, our assumption is accepted. 

 

Þ H2.2. The idiosyncratic volatility of stock returns strongly increased during 

the subprime crisis from the beginning of 2007 until October 2008. 

 

 This rise of stock return’s idiosyncratic volatility is apparent in all of the industry 

portfolios.  

 

The figure 9 depicting the evolution of idiosyncratic volatility from 2001-2008 illustrates this 

trend.  

 

Therefore, the second significant-event assumption is accepted. 

 

Þ H2.2.1. The volatility shock increased significantly in the financial sector. 

 

During the subprime crisis, idiosyncratic volatility strongly increased in the financial sector. 

 

In the financial sector (figure 44), the idiosyncratic component of stock returns increased 

from 2.86 in the end of 2007 to 7.74 in the end of 2008. 
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As a result, we accept the hypothesis arguing that the shock was significant in the financial 

sector. 

 

Þ H2.3. The idiosyncratic volatility of stock returns increased during the 

Sovereign Debt crisis, which occurred from October 2010 until July 2011. 

 

This decrease of stock return’s idiosyncratic volatility is apparent in all of the industry 

portfolios.  

 

The figure 10 depicting the evolution of idiosyncratic volatility from 2009-2017 illustrates 

this trend.  

 

Therefore, the third significant-event assumption is rejected.  

 

Þ H2.3.1. The volatility shock increased significantly in the public sector. 

 

During the subprime crisis, idiosyncratic volatility strongly increased in the public sector. 

 

In the financial sector (figure 46), the idiosyncratic component of stock returns increased 

from 2.65 in the end of 2007 to 13.69 in the beginning of 2009. 

 

As a result, we accept the hypothesis arguing that the shock was significant in the public 

sector. 

c. Additional observations 

 

 Besides these general trends in idiosyncratic volatility, we observe a rapid increase in 

the idiosyncratic volatility of the stock returns of a significant number of industry portfolios. 

 

 In particular, the industries which display the greatest peaks in idiosyncratic volatility 

around this time are the following: Food Products, Beer and Liquor, Recreation, Healthcare, 
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Medical Equipment, Construction, Shipbuilding and Railroad Equipment, Utilities, Business 

Services, Computer Software, Electronic equipments, and Business Supplies. 
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ii) Conclusion 

1. Empirical results summary  

 

 The analysis of the results concerning the idiosyncratic component of stock returns 

led to the validation of 6 out of our 9 hypotheses. 

 

 As a conclusion, we can describe the behaviour of the idiosyncratic volatility of stock 

returns over our sample period. The following behaviour can be observed, thanks to the 

figure 1 representing the average of the 38 portfolios: 

 

1) A slight increase from the beginning of 1990 to 1991. 

2) A continuous decrease from 1991 to the end of the first half of the 1990s. 

3) A continuous increase from January 1995 to the end of the 1990s, with a strong 

increase between 1998 and 2000.  

4) A peak around the second half of 2000. 

5) A more modest peak in July 2002, and a continuous decrease until around July of 

2007. 

6) A second surge, starting in July 2007, which peaked in September 2008, followed by 

a decrease. 

7) A rather stable behaviour from 2010 onwards to the end of the period in March 2017 

 

 We can thus state that there were two strong surges in the idiosyncratic volatility of 

the industry portfolios’ stock returns in the period starting in January 1990 and ending in 

March 2017. The first surge occurred in 2000, around April, and coincides with the stock-

market crash caused mainly due to the speculative Internet bubble. The second surge 

occurred in 2008, around September, and coincides with the bankruptcy of Lehman Brothers 

in the wake of the 2008 subprime crisis. 
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b) Macroeconomic variables 

i) Relationship between idiosyncratic volatility and the selected 

macroeconomic variables 

1. The relationship between the industrial production index (as a 

proxy for GDP) and the idiosyncratic volatility of our industry 

portfolios 

 

 We regressed the monthly U.S. IIP, which is our dependent variable (LHS), on the 

monthly idiosyncratic volatility of our industry portfolios’ returns, which is our independent 

variable.  

 

We obtain the linear regression as follows: 

 

JK3
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(	JT3

#NOPQ3RS	) 	+ 	D3
#NOPQ3RS 

 

Where 

 

● JK3
L<	is the monthly U.S. IIP, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RS	represents the monthly residuals for each industry portfolio. 

  

 We performed a student test where the null hypothesis is that (U
VWXYZU[\= 0, and the 

alternative hypothesis is that (U
VWXYZU[\

	≠ 0. If the observed p-value is lower than M% (M = 

1%, 5% or 10%), then we reject the null hypothesis that (U
VWXYZU[\= 0, and we do not reject 

the alternative hypothesis that (U
VWXYZU[\

≠ 0. The results of our regression are available in 

table 1 in the appendix; which contains the coefficient (U
VWXYZU[\, the p-value and the level of 

significance. Based on that, we can make the following observation: 
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 We can see that there is a significant negative linear relationship between the monthly 

U.S. IIP portfolio and the returns of 32 of our 38 industry portfolios. 

 

 Regarding the level of significance, we can make the following observations at these 

levels of significance: 

 

- At 1%, there is a negative linear relationship between the monthly U.S. IIP and the 

monthly idiosyncratic volatility of the portfolio returns for the following variables 

(representing our different industries): agriculture, mining, oil and gas extraction, 

non-metallic minerals except fuels, construction, food, textile mill products, apparel 

and other textile products, lumber and wood products, furniture and fixtures, paper 

and allied products, printing and publishing, petroleum, rubber, leather, glass 

products, metal, electrical and electronic equipment, transportation equipment, 

instruments, transportation, telephone, electric, gas and water supply, wholesale, retail 

stores, finance, insurance and real estate, services and other. 

 

- At 5%, there is a negative linear relationship between the monthly U.S. IIP and the 

monthly idiosyncratic volatility of the portfolio returns for the following variables 

(representing our different industries): chemicals, machinery and manufacturing. 

 

- At 10%, there is a negative linear relationship between the monthly U.S. IIP and the 

monthly idiosyncratic-volatility variable of the radio and television broadcasting (TV) 

portfolio returns. 

 

Based on the above, we can now assess whether our hypotheses will be rejected or not. 

 

Our first hypothesis regarding the relationship that may exist between the idiosyncratic 

volatility of our industry portfolios and the IIP (acting as a proxy for GDP) was as follows: 

 

Þ The idiosyncratic component of stock returns is positively related to the industrial 

production index. Based on our results, we reject this hypothesis. 
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2. The relationship between the monthly M3 money supply and the 

idiosyncratic volatility of our industry portfolios 

 

 We regressed the monthly M3 money supply, which is our dependent variable (LHS), 

on the monthly idiosyncratic volatility of our industry portfolios’ returns, which is our 

independent variable.  

 

We obtain the following linear regression: 

 

933
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(JT3

#NOPQ3RS) 	+	D3
#NOPQ3RS 

Where 

 

● 933
L<	is the monthly U.S. M3 growth rate, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RS	represents the monthly residuals for each industry portfolio, 

 

 We performed a student test where the null hypothesis is that (U
VWXYZU[\= 0, and the 

alternative hypothesis is that (U
VWXYZU[\

	≠ 0. If the observed p-value is lower than M% (M = 

1%, 5% or 10%), then we reject the null hypothesis that (U
VWXYZU[\

	= 0, and we do not reject 

the alternative hypothesis that (U
VWXYZU[\

≠ 0. The results of our regression are available in 

table 2 in the appendix; this table contains the coefficient (U
VWXYZU[\, the p-value and the level 

of significance. 

 

We observe that there is a significant positive linear relationship between the monthly M3 

data and the returns of 35 of our 38 industry portfolios, while there is a significant negative 

linear relationship between the monthly M3 data and 1 of our 38 industry portfolios’ returns. 

 

 Regarding the level of significance, we can make the following observations at these 

levels of significance: 
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- At 1%, there is a positive linear relationship between the monthly U.S. M3 data and 

the monthly idiosyncratic volatility of the portfolio returns for the following variables 

(representing our different industries): agriculture, mining, oil, non-metallic minerals 

(stone), construction, food, textile mill products, apparel, lumber and wood products, 

furniture and fixtures (chair), paper, printing and publishing, chemicals, petroleum, 

rubber, leather, glass, primary metal industries, fabricated metal products, machinery, 

electrical and electronic equipment, transportation equipment, instruments, 

manufacturing, transportation, telephone, radio and television broadcasting (TV), 

electric, gas and water supply (utils), wholesale, retail stores, finance, insurance and 

real estate (money), services, public administration and other. 

 

- At 5%, there is a positive linear relationship between the monthly U.S. M3 data and 

the monthly idiosyncratic volatility of the smoke portfolio’s returns. 

 

- At 5%, there is a negative linear relationship between the monthly U.S. M3 data and 

the monthly idiosyncratic volatility of the steam portfolio’s returns. 

 

Our hypothesis concerning the relationship that may exist between the idiosyncratic volatility 

of our industry portfolios and the M3 money supply stated the following: 

 

Þ The idiosyncratic component of stock returns is positively related to money supply 

(M3). Based on our results, we do not reject this hypothesis. 
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3. The relationship between the unemployment rate and the 

idiosyncratic volatility of our industry portfolios 

 

 We regressed the monthly U.S. unemployment rate, which is our dependent variable 

(LHS), on the monthly idiosyncratic volatility of our industry portfolios’ returns, which is our 

independent variable.  

 

We obtain the linear regression as follows: 

 

abK3
L< = M	

#NOPQ3RS +	(3
#NOPQ3RS(JT3

#NOPQ3RS) 	+	D3
#NOPQ3RS 

 

Where 

 

● abK3
L<	is the monthly U.S. unemployment rate, 

● M	
#NOPQ3RS	is the monthly constant for each industry portfolio, 

● (3
#NOPQ3RS	is the monthly coefficient for each industry portfolio, 

● JT3
#NOPQ3RS	is the monthly idiosyncratic volatility for each industry portfolio, and 

● D3
#NOPQ3RS	represents the monthly residuals for each industry portfolio. 

 

 We performed a student test where the null hypothesis is that (U
VWXYZU[\= 0, and the 

alternative hypothesis is that (U
VWXYZU[\

	≠ 0. If the observed p-value is lower than M% (M = 

1%, 5% or 10%), then we reject the null hypothesis that (U
VWXYZU[\= 0, and we do not reject 

the alternative hypothesis that (U
VWXYZU[\

≠ 0. The results of our regression are available in 

table 3 in the appendix; the table contains the coefficient (U
VWXYZU[\, the p-value and the level 

of significance. 

 

We can see that there is a significant negative linear relationship between the monthly U.S. 

unemployment rate and the returns of 27 of our 38 industry portfolios, while there is a 

significant positive linear relationship between the monthly U.S. unemployment rate and 3 of 

our 38 industry portfolios’ returns. 

 



 51. 

 Regarding the level of significance, we can make the following observations at these 

levels of significance: 

 

- At 1%, there is a negative linear relationship between the monthly U.S. 

unemployment rate and the monthly idiosyncratic volatility of the portfolio returns for 

the following variables (representing our different industries): mining, oil, food, 

tobacco products (smoke), paper, chemicals, petroleum, primary metal industries, 

fabricated metal products, machinery, electrical and electronic equipment, 

instruments, manufacturing, transportation, telephone, radio and television 

broadcasting (TV), electric, gas, and water supply (utils), sanitary services (garbg), 

wholesale, retail stores, services, public administration (gov) and other. 

 

- At 5%, there is a negative linear relationship between the monthly U.S. 

unemployment rate and the monthly idiosyncratic volatility of the portfolio returns for 

the following variables (representing our different industries): construction and 

finance, insurance, and real estate (money). 

 

- At 5%, there is a positive linear relationship between the monthly U.S. unemployment 

rate and the monthly idiosyncratic volatility of the portfolio returns for the following 

variables (representing our different industries): chair and glass. 

 

- At 10%, there is a negative linear relationship between the monthly U.S. 

unemployment rate and the monthly idiosyncratic volatility variable of the 

transportation equipment (cars) portfolio’s returns. 

 

- At 10%, there is a positive linear relationship between the monthly U.S. 

unemployment rate and the monthly idiosyncratic volatility variable of the textile mill 

products portfolio’s returns. 

 

Based on the above, we can now assess whether our hypotheses will be rejected or not. 

 

Our first hypothesis regarding the relationship that may exist between the idiosyncratic 

volatility of our industry portfolios and the unemployment rate was as follows: 
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Þ The idiosyncratic component of stock returns is negatively related to the 

unemployment rate. Based on our results, we do not reject this hypothesis. 
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7) Conclusion 

 Throughout this thesis, we had the opportunity to investigate the idiosyncratic 

volatility of stock returns for the period 1990-2017 and the relationship that may exist 

between the idiosyncratic risk and the selected macroeconomic variables such as 

unemployment rates, money supply and the index of industrial production. 

  

            On one hand, at the beginning of this study we made some hypotheses that we tested 

right after practicing the methodology to compute the idiosyncratic component of stock 

returns and the possible link between this firm-specific risk and the unemployment rates, the 

index of industrial production and the M3 money supply. On the other hand, thanks to 

statistical descriptions, we were able to accept or reject hypotheses that we made. Which 

bring us to validate 8 out of 12 hypotheses specified. 

  

            Firstly, concerning the idiosyncratic volatility behaviour, we observe a slight increase 

from the beginning of 1990 to 1991. Followed by a continuous decrease from 1991 to the end 

of the first half of the 1990s. To continue, an increase from January 1995 to the end of the 

1990s, with a strong increase between 1998 and 2000. On the one hand, it is important to note 

the first peak on the figure 1 that appeared in 2000. Some years after, the emergence of a 

modest peak in July 2002, and a continuous decrease until around July of 2007. On the other 

hand, the occurrence of a second surge, starting in July 2007, which peaked in September 

2008, due to the subprime crisis that overwhelmed the United States. Furthermore, the 

idiosyncratic volatility remained stable on average from 2010 onwards to the end of the 

period in March 2017. 

  

            Second of all, regarding the possible relationship between U.S. macroeconomic 

variables and the idiosyncratic component of stock returns. We found out a negative 

relationship between the idiosyncratic volatility and the index of industrial production. In the 

same, the relation between the unemployment rates and the idiosyncratic volatility can be 

assessed on average as negative. Finally, we documented a positive relationship between the 

idiosyncratic volatility and the M3 money supply. 

 

 

 



 54. 

8) References 

Ang, A., Hodrick, R. J., Xing, Y., & Zhang, X. (2006). The cross-section of volatility and 

 expected returns. The Journal of Finance, 61(1), 259-299. Retrieved from 

 http://www.jstor.org/stable/pdf/3699341.pdf?seq=1#page_scan_tab_contents. 

 

Ang, A., Hodrick, R. J., Xing, Y., & Zhang, X. (2009). High idiosyncratic volatility and 

 low returns: international and further U.S. evidence. Journal of Financial Economics 

 91(1), 1-23. DOI: 10.1016/j.jfineco.2007.12.005. 

 

Barberis, N., & Huang, M. (2001). Mental accounting, loss aversion, and individual stock 

 returns. The Journal of Finance, 56(4), 1247-1292. DOI: 10.1111/0022-1082.00367. 

 

Bekaert, G., Hodrick, R. J., & Zhang, X. (2009). Is there a trend in idiosyncratic 

 volatility?. Unpublished document, Columbia Business School, New York. Retrieved 

 from 

 https://www.researchgate.net/profile/Robert_Hodrick/publication/252771517_Is_T

 here_a_Trend_in_Idiosyncratic_Volatility/links/54c2b5430cf256ed5a8f6184.pdf. 

 

Bekaert, G., Hodrick, R. J., & Zhang, X. (2010). Aggregate idiosyncratic volatility 

 (Working Paper 16058, NBER). Retrieved from 

 https://www0.gsb.columbia.edu/faculty/rhodrick/papers/NBERw16058.07.19.2011.

 pdf. 

 

Ben-Horim, M., & Levy, H. (1980, June). Total risk, diversifiable risk and 

 nondiversifiable risk: A pedagogic note. The Journal of Financial and 

 Quantitative Analysis, 15(2), 289- 297. DOI: 10.2307/2330346. 

 

Benett, J. A., Sias, R. W., & Starks, L. T. (2003). Greener pastures and the impact of 

 dynamic institutional preferences. The Review of Financial Studies, 16(4), 1203-1238. 

 DOI: 10.1093/rfs/hhg040. 

 



 55. 

Beste, A., Leventhal, D., Williams, J., & Lu, Q. (2002). The Markowitz model selecting 

 an efficient investment portfolio. Unpublished document, Lafayette College, Easton. 

 Retrieved from 

 http://ramanujan.math.trinity.edu/tumath/research/studpapers/s21.pdf. 

 

Bilson, C. M., Brailsford, T. J., & Hooper, V. J. (2001). Selecting macroeconomic 

 variables as explanatory factors of emerging stock market returns. Pacific-Basin 

 Finance Journal, 9(4), 401-426. DOI: 10.1016/S0927-538X(01)00020-8. 

 

Borchert, A., Ensz, L., Knijn, J., Pope, G., & Smith, A. (2003). Understanding risk and 

 return, the CAPM, and the Fama-French three-factor model. Unpublished document, 

 Tuck School of Business, Dartmouth. Retrieved from 

 https://poseidon01.ssrn.com/delivery.php?ID=631024088114104116127068084105

 08503006503300101704901309312609309802712106212606303410203002112600

 00670170740060370340370210271241200850010090150260290930860170810821

 13117007085098084020078023118126096125022027109106004103079071075097

 117010088&EXT=pdf. 

 

Brandt, M. W., Brav, A., Graham, J. R., & Kumar, A. (2010). The idiosyncratic volatility 

 puzzle: Time trend or speculative episodes? The review of financial studies, 23(2), 

 863-899. DOI: 10.2139/ssrn.1141219. 

 

Brown, D. P., & Ferreira, M. A. (2004). Information in the idiosyncratic volatility of 

 small firms. Unpublished document, University of Wisconsin-Madison, Madison. 

 Retrieved from 

 http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=C2ECDB9A44D902A52ED

 0F8A304333AC6?doi=10.1.1.218.2505&rep=rep1&type=pdf. 

 

Brown, G., & Kapadia, N. (2007, May). Firm-specific risk and equity market 

 development. Journal of Financial Economics, 84(2), 358-388. DOI: 

 10.1016/j.jfineco.2006.03.003. 

 



 56. 

Campbell, J. Y., & Schiller, R. J. (1988). Stock prices, earnings, and expected dividends. 

 The Journal of Finance, 43(3), 661-676. DOI : 10.2307/2328190. 

 

Campbell, J. Y., Lettau, M., Malkiel, B. G., & Xu, Y. (2001). Have individual stocks 

 become more volatile? An empirical exploration of idiosyncratic risk. The journal of 

 finance, 56(1), 1-43. DOI: 10.1111/0022-1082.00318. 

 

Chen, N.-F., Roll, R., & Ross, S. A. (1986). Economic forces and the stock market. The 

 journal of business, 59(3), 383-403. DOI: 10.1086/296344. 

 

Chen, Z., & Petkova, R. (2011). Does idiosyncratic Volatility Proxy for Risk Exposure?. 

 Review of Financial Studies, 25(9), 2745-2787. DOI: 10.2139/ssrn.1572895. 

 

Comincioli, B. (1996). The Stock Market As A Leading Indicator: An Application Of 

 Granger Causality. University Avenue Undergraduate Journal of Economics, 1(14), 1-

 23. Retrieved from 

 http://digitalcommons.iwu.edu/cgi/viewcontent.cgi?article=1000&context=uauje. 

 

Deb, S. G., & Mukherjee, J. (2008). Does Stock Market Development Cause Economic 

 Growth? A Time Series Analysis for Indian Economy. International Research 

 Journal of Finance and Economics, pp. 142-148. Retrieved from 

 http://memberfiles.freewebs.com/99/21/62292199/documents/irjfe_21_12.pdf. 

 

Demirgüç-Kunt, A., & Levine, R. (1996). Stock markets, corporate finance, and 

 economic growth: An overview. The World Bank economic review, 10(2), 223-239. 

 DOI: 10.1093/wber/10.2.223.  

 

Dennis, P., & Strickland, D. (2009). The determinants of idiosyncratic volatility. 

 Unpublished document. Retrieved from 

 https://gates.comm.virginia.edu/pjd9v/paper_idiosyncratic_vol.pdf. 

 



 57. 

Dimitriou, D., & Simos, T. (2011). The relationship between stock returns and volatility 

 in the seventeen largest international stock markets: A semi-parametric approach. 

 Unpublished document, University of Ioannina, Ioannina. DOI: 

 10.4236/me.2011.21001. 

 

Dupernex, S. (2007). Why might share prices follow a random walk? Student economic 

 review, 21(1), 167-179. Retrieved from 

 https://www.tcd.ie/Economics/assets/pdf/SER/2007/Samuel_Dupernex.pdf. 

 

Fama, E. F. (1981). Stock returns, real activity, inflation, and money. The American 

 Economic Review, 71(4), 545-565. Retrieved from 

 http://www.jstor.org/stable/pdf/1806180.pdf?refreqid=excelsior%3A9a74a583b1c9

 91f00aa6dde0add9d646&seq=1#page_scan_tab_contents. 

 

Fama, E. F., & French, K. R. (1992, June). The cross-section of expected stock returns. 

 The journal of finance, 47(2), 427-465. DOI: 10.2307/2329112. 

 

Fama, E. F., & French, K. R. (1996). Multifactor explanations of asset pricing anomalies. 

 The journal of finance, 51(1), 55-84. DOI: 10.1111/j.1540-6261.1996.tb05202.x. 

 

Fink, J., Fink, K. E., Grullon, G., & Weston, J. P. (2010). What drove the increase in 

 idiosyncratic volatility during the internet boom? Journal of Financial and 

 Quantitative analysis, 45(5), 1253-1278. DOI: 10.1017/S0022109010000487. 

 

Firth, M. (1979). The relationship between stock market returns and rates of inflation. 

 The journal of finance, 34(3), 743-749. DOI: 10.2307/2327440. 

 

Flannery, M. J., & Protopapadakis, A. A. (2002). Macroeconomic factors do influence 

 aggregate stock returns. The review of financial studies, 15(3), 751-782. DOI : 

 10.1093/rfs/15.3.751. 

 



 58. 

Galai, D., & Masulis, R. W. (1976). The option pricing model and the risk factor of stock. 

 Journal of Financial Economics, 3(2), 53-81. DOI: 10.1016/0304-405X(76)90020-9. 

 

Gan, C., Lee, M., Yong, H. H. A., & Zhang, J. (2006). Macroeconomic variables and 

 stock market interactions : New Zealand evidence. Investment Management and 

 Financial Innovations, 3(4), 89-101. Retrieved from 

 https://www.researchgate.net/profile/Minsoo_Lee2/publication/260752958_Macro

 economic_Variables_and_Stock_Market_Interactions_New_Zealand_Evidence/links/

 552f52df0cf2d495071aac58.pdf. 

 

Gaspar, J.-M., & Massa, M. (2006). Idiosyncratic volatility and product market 

 competition. The Journal of Business, 79(6), 3125-3152. DOI: 10.1086/505251. 

 

Geske, R., & Roll, R. (1983). The fiscal and monetary linkage between stock returns and 

 inflation. The journal of finance, 38(1), 1-33. DOI: 10.2307/2327635. 

 

Goyal, A., & Santa-Clara, P. (2003). Idiosyncratic Risk Matters!. The journal of finance, 

 58(3), 975-1007. DOI: 10.1111/1540-6261.00555. 

 

Gultekin, N. B. (1983). Stock market returns and inflation forecasts. The journal of 

 finance, 38(3), 663.-673. DOI: 10.2307/2328075. 

 

Guo, H., & Savickas, R. (2008). Average Idiosyncratic Volatility in G7 Countries. The 

 review of financial studies, 21(3), 1259-1296. DOI: 10.1093/rfs/hhn043. 

 

Gur, H. (2005). Arbitrage pricing theory (Staff Report, Federal Reserve Bank of New 

 York, No. 216). Retrieved from 

 https://www.econstor.eu/bitstream/10419/60653/1/499450442.pdf. 

 

Hamilton, J. D., & Lin, G. (1996). Stock market volatility and the business cycle. Journal 

 of applied econometrics, 11(5), 573-593. DOI: 10.1002/(SICI)1099-

 1255(199609)11:5<573::AID-JAE413>3.0.CO;2-T. 



 59. 

 

Hong, H., Torous, W., & Valkanov, R. (2007). Do industries lead stock markets? Journal 

 of Financial Economics, 83(2), 367-396. DOI: 10.1016/j.jfineco.2005.09.010. 

 

Hur, T. S. (2010). Idiosyncratic Volatility and Expected Return in the Australian market 

 Master Thesis. Auckland University of Technology, Australia. Retrieved from 

 http://aut.researchgateway.ac.nz/bitstream/handle/10292/1033/HurT.pdf?sequenc

 e=3. 

 

Irvine, P. J., & Pontiff, J. (2009). Idiosyncratic return volatility, cash flows, and product 

 market competition. The review of financial studies, 22(3), 1149-1177. DOI: 

 10.2139/ssrn.685645. 

 

Jones, C. M., Ewens, M. & Rhodes-Kropf, M. (2013). The price of diversifiable risk in 

 venture capital and private equity. Review of financial studies, 26(8) DOI: 

 10.1093/rfs/hht035. 

 

Kaul, G. (1987). Stock returns and inflation : The role of the monetary sector. Journal of 

 financial economics, 18(1), 253-276. DOI: 10.1016/0304-405X(87)90041-9. 

 

Kendall, M. G., & Hill, A. B. (1953). The analysis of economic time-series-part I: Prices. 

 Journal of the royal statistical society, 116(1), 11-34. DOI: 10.2307/2980947. 

 

Kenessey, Z. (2001). The primary, secondary, tertiary and quaternary sectors of the 

 economy. Review of income and wealth, 33(4), 359-385. DOI: 10.1111/j.1475-

 4991.1987.tb00680.x. 

 

Kwon, C. S., & Shin, T. S. (1999). Cointegration and causality between macroeconomic 

 variables and stock market returns. Global Finance Journal, 10(1), 71-81. DOI: 

 10.1016/S1044-0283(99)00006-X. 

 



 60. 

Lakonishok, J., Shleifer, A., & Vishny, R. W. (1994). Contrarian investment, 

 extrapolation,  and risk. The journal of finance, 43(3), 1541-1578. DOI: 

 10.2307/2329262. 

 

Lee, B. S. (1992). Causal relations among stock returns, interest rates, real activity, and 

 inflation. The journal of finance, 47(4), 1591-1603. DOI: 10.2307/2328955. 

 

LeRoy, S. F., & Porter, R. D. (1981). The present-value relation: Tests based on implied 

 variance bounds. Econometrica, 49(3), 555-574. DOI: 10.2307/1911512. 

 

Levy, H., (1978). Equilibrium in an imperfect market: a constraint on the number of 

 securities in the portfolio. The American Economic Review 68(4), 643-658. Retrieved 

 from http://www.jstor.org/stable/1808932. 

 

Li, D., Nguyen, Q. N., Pham, P. K., & Wei, S. X. (2011). Large foreign ownership and 

 firm-level stock return volatility in emerging markets. The journal of financial and 

 quantitative analysis, 46(4), 1127-1155. DOI: 10.1017/S0022109011000202. 

 

Liljeblom, E., & Stenius, M. (1997). Macroeconomic volatility and stock market 

 volatility: Empirical evidence on Finnish data. Journal Applied Financial 

 Economics, 7(4), 419-426. DOI: 10.1080/096031097333538. 

 

Luo, X. (2007). Consumer negative voice and firm-idiosyncratic stock returns. Journal of 

 marketing, 71(3), 75-88. DOI: 10.1509/jmkg.71.3.75. 

 

Malkiel, B. G., & Xu, Y. (2002). Idiosyncratic risk and security returns. Unpublished 

 document, University of Texas, Dallas. DOI: 10.2139/ssrn.255303. 

 

Merton, R. C. (1973). An intertemporal Capital Asset Pricing Model. Econometrica, 

 41(5),  867-887. DOI: 10.2307/1913811. 

 



 61. 

Merton, R., (1987). A simple model of capital market equilibrium with incomplete 

 information. Journal of finance 42(3), 483-510. DOI: 10.1111/j.1540-

 6261.1987.tb04565.x. 

 

Morck, R., Yeung, B., & Yu, W. (2000). The information content of stock markets: Why 

 do emerging markets have synchronous stock price movements? Journal of financial 

 economics, 58(1-2), 215-260. DOI: 10.1016/S0304-405X(00)00071-4. 

 

Nagaishi, M. (1999). Stock market development and economic growth: Dubious 

 relationship. Economic and political weekly, 34(29), 2004-2012. Retrieved from 

 http://www.jstor.org/stable/pdf/4408209.pdf?refreqid=excelsior%3A92591dddff9ed

 dbb1942268eff4b01a6&seq=1#page_scan_tab_contents. 

 

Panousi, V., & Papanikolaou, D. (2011). Large foreign ownership and firm-level stock 

 return volatility in emerging markets. The journal of financial and quantitative 

 analysis, 46(4), 1127-1155. DOI: 10.1017/S0022109011000202. 

 

Panousi, V., & Papanikolaou, D. (2012). Investment, idiosyncratic risk, and ownership. 

 The Journal of Finance, 67(3), 1113-1148. DOI: 10.1111/j.1540-6261.2012.01743.x. 

 

Pastor, L., & Veronesi, P. (2003). Stock prices and IPO waves (NBER Working Paper 

 No. 9858). DOI: 10.3386/w9858. 

 

Rajgopal, S., & Venkatachalam, M. (2011). Financial Reporting Quality and Idiosyncratic 

 Return Volatility. Journal of accounting and economics, 51(2), 1-20. DOI: 

 10.1016/j.jacceco.2010.06.001. 

 

Rousseau, P. L., & Wachtel, P. (2000). Equity markets and growth: Cross-country 

 evidence on timing and outcomes, 1980–1995. Journal of Banking & Finance, 

 24(12), 1933-1957. DOI: 10.1016/S0378-4266(99)00123-5. 

 



 62. 

Schmidt, K. M. (1997). Managerial incentives and product market competition. The 

 review of economic studies, 64(2), 191-213. DOI: 10.2307/2971709.  

 

Schwert, G. W. (1989). Why does stock market volatility change over time?. The journal 

 of finance, 43(3), 1115-1153. DOI: 10.2307/2328190. 

 

Storesletten, K.,  Telmer C., & Yaron A. (2004). Cyclical dynamics in idiosyncratic labor 

 market risk. Journal of political economy 112(3), 695-717. DOI: 10.1086/383105. 

 

Storesletten, K., Telmer, C. I., & Yaron, A. (2004, juin). Cyclical dynamics in 

 idiosyncratic labor market risk. Journal of political economy, 112(3), 695-217. DOI: 

 10.1086/383105. 

 

Verdi, R. S. (2006). Financial reporting quality and investment efficiency!. DOI: 

 10.2139/ssrn.930922. 

 

Vlastakis, N., & Markellos, R. N. (2012). Information demand and stock market 

 volatility. Journal of Banking & Finance, 36(6), 1808-1821. DOI: 

 10.1016/j.jbankfin.2012.02.007. 

 

Vuolteenaho, T. (2002). What drives firm-level stock returns? The journal of finance, 

 57(1), 233-264. DOI: 10.1111/1540-6261.00421. 

 

Wagner, W. H., & Lau, S. C. (1971). The effect of diversification on risk. Financial 

 analysts journal, 27(6), 48-53. Retrieved from 

 http://www.jstor.org/stable/4470866?seq=1#page_scan_tab_contents. 

 

Wei, S. X., & Zhang, C. (2006). Why did individual stocks become more volatile? The 

 journal of business, 79(1), 259-292. DOI: 10.1086/497411. 

 

Whitelaw, R. F. (1997). Stock market risk and return : An equilibrium approach. Review 

 of financial studies, 13(3), 521-547. DOI: 10.1093/rfs/13.3.521. 



 63. 

 

Xu, Y., & Malkiel, B. G. (2003). Investigating the behavior of idiosyncratic volatility. 

 Journal of business, 76(4), 613-644. DOI: 10.2139/ssrn.283776. 

 

Zakaria, Z., & Shamsuddin, S. (2012). Empirical evidence on the relationship between 

 stock market volatility and macroeconomics volatility in Malaysia. Journal of 

 business studies quarterly, 4(2), 61-71. Retrieved from 

 https://www.researchgate.net/profile/Zukarnain_Zakaria/publication/310613721_E

 mpirical_evidence_on_the_relationship_between_stock_market_volatility_and_mac

 roeconomic_volatility_in_Malaysia/links/5833ee2c08aef19cb81cc38b/Empirical-

 evidence-on-the-relationship-between-stock-market-volatility-and-macroeconomic-

 volatility-in-Malaysia.pdf. 

 

Zervos, S., & Levine, R. (1996). Stock market development and long-run growth. The 

 World Bank economic review, 10(2), 323-339. DOI: 10.1093/wber/10.2.323. 

 

Zulaikha, S., & Jaafar, S. (2013). Relationship between Stock Market and 

 Macroeconomics Variables. Retrieved from DOI: 10.2139/ssrn.2276758. 

 

 

 

 

 

 

 

 

 

 

 

 



 64. 

9) Appendix 

Table 1. variables description 
Number Variables Content 

1 

  

Agric 

  

Agriculture, forestry, and fishing 

 

0100-0999 

2 

  

Mines 

  

Mining 

 

1000-1299 

3 

  

Oil 

  

Oil and Gas Extraction 

 

1300-1399 

4 

  

Stone 

  

Nonmetalic Minerals Except Fuels 

 

1400-1499 

5 

  

Cnstr 

  

Construction 

 

1500-1799 

6 

  

Food 

  

Food and Kindred Products 

 

2000-2099 

7 

  

Smoke 

  

Tobacco Products 

 

2100-2199 



 65. 

8 

  

Txtls 

  

Textile Mill Products 

 

2200-2299 

9 

  

Apprl 

  

Apparel and other Textile Products 

 

2300-2399 

10 

  

Wood 

  

Lumber and Wood Products 

 

2400-2499 

11 

  

Chair 

  

Furniture and Fixtures 

2500-2599 

 

 

12 

  

Paper 

  

Paper and Allied Products 

 

2600-2661 

13 

  

Print 

  

Printing and Publishing 

 

2700-2799 

14 

  

Chems 

  

Chemicals and Allied Products 

 

2800-2899 

15 

  

Ptrlm 

  

Pertoleum and Coal Products 
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2900-2999 

16 

  

Rubbr 

  

Rubber and Miscellaneous Plastics 

Products 

 

3000-3099 

17 

  

Lethr 

  

Leather and Leather Products 

 

3100-3199 

18 

  

Glass 

  

Stone, Clay nad Glass Products 

 

3200-3299 

19 

  

Metal 

  

Primary Metal Industries 

 

3300-3399 

20 

  

MtlPr 

  

Fabricated Metal Products 

 

3400-3499 

21 

  

Machn 

  

Machinery, Except Electrical  

 

3500-3599 

22 

  

Electr 

  

Electrical and Electronic Equipment 

 

3600-3699 

23 Cars Transportation Equipment 
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3700-3799 

24 

  

Instr 

  

Instruments and Related Products 

 

3800-3879 

25 

  

Manuf 

  

Miscellaneous Manufacturing 

Industries 

 

3900-3999 

26 

  

Trans 

  

Transportation 

 

4000-4799 

27 

  

Phone 

  

Telephone and Telegraph 

Communication 

 

4800-4829 

28 

  

TV 

  

Radio and Television Broadcasting 

 

4830-4899 

29 

  

Utils 

  

Electric, Gas, and Water Supply 

 

4900-4949 

30 

  

Garbg 

  

Sanitary Services 

 



 68. 

4950-4959 

31 

  

Steam 

  

Steam Supply 

 

4960-4969 

32 

  

Water  

  

Irrigation Systems 

 

4970-4979 

33 

  

Whlsl 

  

Wholesale 

 

5000-5199 

34 

  

Rtail 

  

Retail Stores 

 

5200-5999 

35 

  

Money 

  

Finance, Insurance, and Real Estate 

 

6000-6999 

36 

  

Srvc 

  

Services 

 

7000-8999 

37 

  

Govt 

  

Public Administration 

 

9000-9999 

38 Other Almost Nothing 

Source : http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 
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Table 2. Ordinary least squares results for the linear regression on the IIP 
 

ddeU
fg = 	hVWXYZU[\ +	iU

VWXYZU[\
djU

VWXYZU[\
+	kU

VWXYZU[\  

 

Variables	 Coefficient	 P-Value	 Level	 of	

significance	

Agric	 -0,0598671	 1,97E-08	 ***	

Mines	 -0,058144	 5,45E-11	 ***	

Oil	 -0,0573924	 1,02E-09	 ***	

Stone	 -0,0729764	 2,06E-06	 ***	

Cnstr	 -0,0794784	 2,22E-07	 ***	

Food	 -0,0600566	 0,0046	 ***	

Smoke	 -0,0067616	 0,4979	 	

Txtls	 -0,0755384	 4,73E-08	 ***	

Appr	 -0,100926	 5,63E-08	 ***	

Wood	 -0,0429654	 0,0083	 ***	

Chair	 -0,107153	 1,02E-08	 ***	

Paper	 -0,0484085	 0,0086	 ***	

Print	 -0,0648832	 0,0005	 ***	

Chems	 -0,0485499	 0,0249	 **	

Ptrlm	 -0,0519867	 0,0003	 ***	

Rubbr	 -0,0952599	 1,11E-05	 ***	

Lethr	 -0,0670951	 5,09E-06	 ***	

Glass	 -0,0668527	 0,0003	 ***	

Metal	 -0,0892119	 1,54E-12	 ***	

MtlPr	 -0,0107797	 0,5421	 	

Machn	 -0,0441705	 0,0214	 **	

Elctr	 -0,0459552	 0,0035	 ***	

Cars	 -0,129488	 3,15E-07	 ***	

Instr	 -0,123454	 0,0001	 ***	
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Where  

*** = 1% 

** = 5% 

* = 10%  

Manuf	 -0,0407363	 0,0343	 **	

Trans	 -0,136661	 1,16E-09	 ***	

Phone	 -0,0658999	 0,003	 ***	

TVRF	 -0,034899	 0,0665	 *	

Utils	 -0,0741926	 2,79E-05	 ***	

Garbg	 0,000788759	 0,9414	 	

Steam	 0,000611241	 0,6914	 	

Whlsl	 -0,0722284	 0,0039	 ***	

Retail	 -0,085576	 1,08E-05	 ***	

Money	 -0,120377	 5,14E-06	 ***	

Srvc	 -0,12643	 8,79E-05	 ***	

Gov	 0,00630237	 0,1044	 	

Other	 -0,0607108	 0,0017	 ***	
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Table 3. Ordinary least squares results for the linear regression on M3 

 

 lmU
fg = 	hVWXYZU[\ +	iU

VWXYZU[\
djU

VWXYZU[\
+	kU

VWXYZU[\ 

Variables	 Coefficient	 P-Value	
Level	 of	

significance	

Agric	 0,0269	 4,82E-05	 ***	

Mines	 0,0229	 3,63E-05	 ***	

Oil	 0,0392	 6,56E-12	 ***	

Stone	 0,0342	 3,00E-04	 ***	

Cnstr	 0,0396	 2,88E-05	 ***	

Food	 0,0501	 1,00E-04	 ***	

Smoke	 0,0153	 1,22E-02	 **	

Txtls	 0,0446	 1,48E-07	 ***	

Appr	 0,0525	 4,70E-06	 ***	

Wood	 0,0265	 7,80E-03	 ***	

Chair	 0,0457	 8,37E-05	 ***	

Paper	 0,0379	 7,00E-04	 ***	

Print	 0,0432	 2,00E-04	 ***	

Chems	 0,0453	 6,00E-04	 ***	

Ptrlm	 0,0484	 3,07E-08	 ***	

Rubbr	 0,0680	 2,64E-07	 ***	

Lethr	 0,0397	 9,36E-06	 ***	

Glass	 0,0419	 2,00E-04	 ***	

Metal	 0,0350	 9,79E-06	 ***	

MtlPr	 0,0434	 5,14E-05	 ***	

Machn	 0,0509	 1,25E-05	 ***	

Elctr	 0,0459	 1,54E-06	 ***	

Cars	 0,0672	 1,67E-05	 ***	

Instr	 0,0943	 1,09E-06	 ***	

Manuf	 0,0351	 2,80E-03	 ***	
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Where  

*** = 1% 

** = 5% 

* = 10%  

Trans	 0,0696	 5,37E-07	 ***	

Phone	 0,0623	 1,07E-08	 ***	

TVRF	 0,0314	 6,90E-03	 ***	

Utils	 0,0746	 1,81E-12	 ***	

Garbg	 0,0030	 6,52E-01	 	

Steam	 -0,0021	 2,42E-02	 **	

Whlsl	 0,0653	 1,77E-05	 ***	

Retail	 0,0454	 1,00E-04	 ***	

Money	 0,0675	 3,21E-05	 ***	

Srvc	 0,0963	 9,36E-07	 ***	

Gov	 -0,0006	 7,93E-01	 	

Other	 0,0592	 4,82E-07	 ***	
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Table 4. Ordinary least squares results for the linear regression on UNP 

fneU
fg = 	hVWXYZU[\ +	iU

VWXYZU[\
djU

VWXYZU[\
+	kU

VWXYZU[\   

Variables	 Coefficient	 P-Value	
Level	 of	

significance	

Agric	 0,0429056	 0,1405	 	

Mines	 -0,0838603	 0,0005	 ***	

Oil	 -0,156946	 3,50E-10	 ***	

Stone	 -0,0740778	 0,0753	 *	

Cnstr	 -0,104649	 0,0118	 **	

Food	 -0,260466	 3,28E-06	 ***	

Smoke	 -0,170025	 4,21E-11	 ***	

Txtls	 0,0682046	 7,02E-02	 *	

Appr	 -0,0149429	 7,68E-01	 	

Wood	 0,044882	 3,04E-01	 	

Chair	 0,120796	 1,79E-02	 **	

Paper	 -0,280769	 5,53E-09	 ***	

Print	 0,0164677	 7,43E-01	 	

Chems	 -0,379446	 1,25E-11	 ***	

Ptrlm	 -0,265312	 1,46E-12	 ***	

Rubbr	 -0,062578	 2,86E-01	 	

Lethr	 -0,0234158	 5,55E-01	 	

Glass	 0,109874	 2,60E-02	 **	

Metal	 -0,0949573	 6,40E-03	 ***	

MtlPr	 -0,250894	 5,52E-08	 ***	

Machn	 -0,238509	 2,43E-06	 ***	

Elctr	 -0,191798	 4,09E-06	 ***	

Cars	 -0,113248	 9,99E-02	 *	

Instr	 -0,282964	 9,00E-04	 ***	

Manuf	 -0,215016	 2,36E-05	 ***	

Trans	 -0,194776	 1,50E-03	 ***	
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Where  

*** = 1% 

** = 5% 

* = 10%

Phone	 -0,187355	 9,62E-05	 ***	

TVRF	 -0,195455	 1,00E-04	 ***	

Utils	 -0,19753	 2,91E-05	 ***	

Garbg	 -0,144087	 2,94E-07	 ***	

Steam	 0,00130161	 7,52E-01	 	

Whlsl	 -0,303818	 4,36E-06	 ***	

Retail	 -0,288578	 2,01E-08	 ***	

Money	 -0,170553	 1,68E-02	 **	

Srvc	 -0,436604	 3,13E-07	 ***	

Gov	 -0,0557717	 3,90E-08	 ***	

Other	 -0,290341	 1,17E-08	 ***	
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Figure	1	- Monthly	idosyncratic	volatily	for	the	38	portfolios	from	1990	to	2017	

Average	IV 12Moy.	mobile	sur	pér.		(Average	IV)
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Figure	2	- Yearly	idosyncratic	volatily	for	the	38	portfolios	from	1990	to	
2017	
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Figure	3		- Monthly	idiosyncratic	volatility	by	sector	from	January	1990	
to	March	2017		
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Figure	4	- Average	idiosyncratic	volatility	for	the	primary	sector	from	
January	1990	to	March	2017	
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Figure	5	- Average	idiosyncratic	volatility	for	the	secondary	sector	from	
January	1990	to	March	2017	

Secondary 12Moy.	mobile	sur	pér.		(Secondary)
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Figure	6	- Average	idiosyncratic	volatility	for	the	tertiary	sector	from	
January	1990	to	March	2017	
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Figure	7	- Average	idiosyncratic	volatility	for	the	quarternary	sector	
from	January	1990	to	March	2017	

Quaternary 12Moy.	mobile	sur	pér.		(Quaternary)
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Figure	8	- Monthly	average	idiosyncratic	volatility	for	the	38	industry	
portfolios	from	January	1990	to	December	2000
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Figure	9	- Monthly	average	idiosyncratic	volatility	for	the	38	industry	
portfolios	from	January	2001	to	December	2008
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Figure	10	- Monthly	average	idiosyncratic	volatility	for	the	38	industry	
portfolios	from	January	2009	to	March	2017
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Figure	11	- Monthly	idiosyncratic	volatility	of	Agric	from	01/1990	to	
03/2017

Agric 12Moy.	mobile	sur	pér.		(Agric)
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Figure	12	- Monthly	idiosyncratic	volatility	of	mines	from	01/1990	to	
03/2017

Mines 12Moy.	mobile	sur	pér.		(Mines)
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Figure	13	- Monthly	idiosyncratic	volatility	of	oil	from	01/1990	to	
03/2017

Oil 12Moy.	mobile	sur	pér.		(Oil)



 82. 

 
 

 
 

0,00

2,00

4,00

6,00

8,00

10,00

12,00

14,00

16,00

18,00

ja
nv
-9
0

dé
c-
90

no
v-
91
 

oc
t-
92
 

se
pt
-9
3 

ao
ût
-9
4

ju
il-
95

ju
in
-9
6

m
ai
-9
7 

av
r-
98
 

m
ar
s-
99
 

fé
vr
-0
0

ja
nv
-0
1

dé
c-
01

no
v-
02
 

oc
t-
03
 

se
pt
-0
4

ao
ût
-0
5

ju
il-
06

ju
in
-0
7

m
ai
-0
8 

av
r-
09
 

m
ar
s-
10
 

fé
vr
-1
1

ja
nv
-1
2

dé
c-
12

no
v-
13
 

oc
t-
14
 

se
pt
-1
5 

ao
ût
-1
6

Figure	14	- Monthly	idiosyncratic	volatility	of	stone	from	01/1990	to	
03/2017	

Stone 12Moy.	mobile	sur	pér.		(Stone)
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Figure	15	- Monthly	idiosyncratic	volatility	of	construction	from	01/1990	
to	03/2017

Cnstr 12Moy.	mobile	sur	pér.		(Cnstr)
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Figure	16	- Monthly	idiosyncratic	volatility	of	food	from	01/1990	to	
03/2017

Food 12Moy.	mobile	sur	pér.		(Food)
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Figure	17	- Monthly	idiosyncratic	volatility	of	smoke	from	01/1990	to	
03/2017

Smoke 12Moy.	mobile	sur	pér.		(Smoke)
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Figure	18	- Monthly	idiosyncratic	volatility	of	txtls	from	01/1990	to	
03/2017

Txtls 12Moy.	mobile	sur	pér.		(Txtls)
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Figure	19	- Monthly	idiosyncratic	volatility	of	appr	from	01/1990	to	
03/2017

Appr 12Moy.	mobile	sur	pér.		(Appr)
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Figure	20	- Monthly	idiosyncratic	volatility	of	wood	from	01/1990	to	
03/2017

Wood 12Moy.	mobile	sur	pér.		(Wood)
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Figure	21	- Monthly	idiosyncratic	volatility	of	chair	from	01/1990	to	
03/2017

Chair 12Moy.	mobile	sur	pér.		(Chair)
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Figure	22	- Monthly	idiosyncratic	volatility	of	paper	from	01/1990	to	
03/2017

Paper 12Moy.	mobile	sur	pér.		(Paper)

0,00

5,00

10,00

15,00

20,00

25,00

ja
nv
-9
0

dé
c-
90

no
v-
91

 
oc
t-
92
 

se
pt
-9
3 

ao
ût
-9
4

ju
il-
95

ju
in
-9
6

m
ai
-9
7 

av
r-
98

 
m
ar
s-
99

 
fé
vr
-0
0

ja
nv
-0
1

dé
c-
01

no
v-
02

 
oc
t-
03
 

se
pt
-0
4

ao
ût
-0
5

ju
il-
06

ju
in
-0
7

m
ai
-0
8 

av
r-
09

 
m
ar
s-
10

 
fé
vr
-1
1

ja
nv
-1
2

dé
c-
12

no
v-
13

 
oc
t-
14
 

se
pt
-1
5 

ao
ût
-1
6

Figure	23	- Monthly	idiosyncratic	volatility	of	print	from	01/1990	to	
03/2017

Print 12Moy.	mobile	sur	pér.		(Print)
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Figure	24	- Monthly	idiosyncratic	volatility	of	chems	from	01/1990	to	
03/2017

Chems 12Moy.	mobile	sur	pér.		(Chems)
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Figure	25	- Monthly	idiosyncratic	volatility	of	ptrlm	from	01/1990	to	
03/2017

Ptrlm 12Moy.	mobile	sur	pér.		(Ptrlm)
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Figure	26	- Monthly	idiosyncratic	volatility	of	rubbr	from	01/1990	to	
03/2017

Rubbr 12Moy.	mobile	sur	pér.		(Rubbr)
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Figure	27	- Monthly	idiosyncratic	volatility	of	lethr	from	01/1990	to	
03/2017

Lethr 12Moy.	mobile	sur	pér.		(Lethr)
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Figure	28	- Monthly	idiosyncratic	volatility	of	glass	from	01/1990	to	
03/2017

Glass 12Moy.	mobile	sur	pér.		(Glass)
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Figure	29	- Monthly	idiosyncratic	volatility	of	metal	from	01/1990	to	
03/2017

Metal 12Moy.	mobile	sur	pér.		(Metal)
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Figure	30	- Monthly	idiosyncratic	volatility	of	mtlpr	from	01/1990	to	
03/2017

MtlPr 12Moy.	mobile	sur	pér.		(MtlPr)
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Figure	31	- Monthly	idiosyncratic	volatility	of	machn	from	01/1990	to	
03/2017

Machn 12Moy.	mobile	sur	pér.		(Machn)
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Figure	32	- Monthly	idiosyncratic	volatility	of	elctr	from	01/1990	to	
03/2017

Elctr 12Moy.	mobile	sur	pér.		(Elctr)
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Figure	33	- Monthly	idiosyncratic	volatility	of	cars	from	01/1990	to	
03/2017

Cars 12Moy.	mobile	sur	pér.		(Cars)
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Figure	34	- Monthly	idiosyncratic	volatility	of	instr	from	01/1990	to	
03/2017

Instr 12Moy.	mobile	sur	pér.		(Instr)
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Figure	35	- Monthly	idiosyncratic	volatility	of	manuf	from	01/1990	to	
03/2017

Manuf 12Moy.	mobile	sur	pér.		(Manuf)
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Figure	36	- Monthly	idiosyncratic	volatility	of	trans	from	01/1990	to	
03/2017

Trans 12Moy.	mobile	sur	pér.		(Trans)
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Figure	37	- Monthly	idiosyncratic	volatility	of	phone	from	01/1990	to	
03/2017

Phone 12Moy.	mobile	sur	pér.		(Phone)
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Figure	38	- Monthly	idiosyncratic	volatility	of	tvrf	from	01/1990	to	
03/2017

TVRF 12Moy.	mobile	sur	pér.		(TVRF)
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Figure	39	- Monthly	idiosyncratic	volatility	of	utils	from	01/1990	to	
03/2017

Utils 12Moy.	mobile	sur	pér.		(Utils)
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Figure	40	- Monthly	idiosyncratic	volatility	of	garbg	from	01/1990	to	
03/2017

Garbg 12Moy.	mobile	sur	pér.		(Garbg)
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Figure	41	- Monthly	idiosyncratic	volatility	of	steam	from	01/1990	to	
03/2017

Steam 12Moy.	mobile	sur	pér.		(Steam)
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Figure	42	- Monthly	idiosyncratic	volatility	of	whlsl	from	01/1990	to	
03/2017

Whlsl 12Moy.	mobile	sur	pér.		(Whlsl)
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Figure	43	- Monthly	idiosyncratic	volatility	of	retail	from	01/1990	to	
03/2017

Retail 12Moy.	mobile	sur	pér.		(Retail)
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Figure	44	- Monthly	idiosyncratic	volatility	of	money	from	01/1990	to	
03/2017

Money 12Moy.	mobile	sur	pér.		(Money)
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Figure	45	- Monthly	idiosyncratic	volatility	of	srvc	from	01/1990	to	
03/2017

Srvc 12Moy.	mobile	sur	pér.		(Srvc)
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Figure	46	- Monthly	idiosyncratic	volatility	of	gov	from	01/1990	to	
03/2017

Gov 12Moy.	mobile	sur	pér.		(Gov)
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Figure	47	- Monthly	idiosyncratic	volatility	of	other	from	01/1990	to	
03/2017

Other 12Moy.	mobile	sur	pér.		(Other)
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