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Abstract. The investigation of forecasting the volatility of stock markets has attracted the interest of many researchers and 

has been the object of several applications. Forecasts are essential input to all types of service production systems because it 

enables investors to anticipate the future. Many forecasting methods are available to help investors for planning and to 

estimate future prices, but forecasting is not an exact science and the actual results usually differ. The objective of this paper 

is to analyze and estimate the Dow Jones stock index. In this paper, we present the ARCH family and examine the volatility 

of the Dow Jones stock index. In the empirical analysis, we estimate the Dow Jones stock index with EGARCH model until 

2020. 
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1 Introduction 

 

Stock price forecasting is an important topic in 

financial and academic studies. In recent years, 

a variety of models which forecasts changes in 

stock market prices have been introduced, but 

the time series analysis is the most common and 

fundamental method used to perform 

forecasting. There are several motivations for 

this study. First, we present the ARCH family in 

which we present its models and some empirical 

experiences. Second, we examine the volatility 

of the Dow Jones stock index. We intend to 

describe the effects of 1929 crash and the 

financial crisis of 2008 on its volatility. Finally, 

we develop an empirical analysis to estimate the 

Dow Jones stock index with EGARCH model 

until 2020. The paper is organized as follows: 

the first section introduces the ARCH family 

followed by a presentation of the volatility of 

the Dow Jones stock index in the second 

section. The next section discusses the empirical 

analysis and summarizes the results and the 

final section present conclusions. 

 

2 ARCH families: presentation and empirical 

experiences 

 

Following the development of economics all 

around the world, more investors are concerned 

about the intraday changes of the financial 

markets. It is reasonable that the volatility of the 

stock market is concerned by investors much 

more especially with the increase of market 

capitalization indexes. 

Forecasting is the process of making statements 

about events whose actual outcomes have not 

yet been indicated. It refers to formal statistical 

methods employing time series, cross-sectional 

or longitudinal data. It is used by companies to 

determine how to allocate their budgets for an 

upcoming period of time. Also, investors utilize 

forecasting to determine if any events affect a 

company will increase or decrease the price of 

shares of that company. Thus, risk is central to 

forecasting because it indicates the degree of 

uncertainty attaching to forecasts. 

Stock market forecasting is the act of trying to 

determine the future value of a company stock 

or other financial instrument. The successful 

prediction of a stock's future price can lead to a 

significant profit. Stock market analysts use 

various forecasting methods to determine the 

evolution of the stock prices in the future. 

Forecasting stock market return volatility has 

great importance because it might enable 

investors to take risk-free decisions including 

portfolio selection and option pricing. Recent 

financial crisis proved the importance of 

reasonable measurement of uncertainty in 
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financial markets. This uncertainty is usually 

known as volatility which has crucial 

significance to financial decision makers as well 

as policy makers. But in practice, we find a lack 

of any structural dynamic economic theory 

explaining the variation in higher order 

moments.  

In recent years, much attention has been 

focused on modeling financial-market returns 

and the volatility of stock prices. Engle (1982) 

introduced the ARCH (Autoregressive 

Conditional Heteroskedasticity) model to 

capture the property of time-varying volatility. 

This model is used to characterize and model 

observed time series. It is a technique used, in 

finance, to model asset price volatility over 

time. It is observed in many time series of asset 

prices in which there are periods when variance 

is high and periods where variance is low.  

Bollerslev's (1986) extended this model and 

created the Generalised ARCH (GARCH). This 

model has gained a widespread acceptance in 

the literature and has been used to forecast 

volatility. It is regarded as the best tools to 

analyse financial data considering the 

heteroskedasticity and the excess of Kurtosis 

and Skewness coefficients. GARCH (1,1) is 

widely used with many kind of data. Akgiray 

(1989) is the first one who uses GARCH model 

to forecast volatility and he shows that GARCH 

produces better forecast than most of the other 

forecasting methods such as Random Walk 

(RW), Historical Mean (HM), Moving Average 

(MA) and Exponential Smoothing (ES) when 

applied to monthly US stock market data.  

The time-varying volatility of asset returns can 

be described by GARCH models. Duan (1995) 

found that the GARCH option pricing model is 

capable to detect the "smile-effect" which often 

can be found in option prices. Nelson (1991) 

concluded that negative changes of stock return 

leads to a larger volatility than the equivalent 

positive stock returns, so stock returns are 

negatively correlated with changes in returns 

volatility. But, GARCH model cannot explain 

it. However, Exponential GARCH (EGARCH) 

model can meet these objections.  

Nelson (1991) introduced the EGARCH model 

in order to model the asymmetric variance 

effects. The EGARCH model assumes that both 

the magnitude and the sign of the residual affect 

the volatility. In fact, EGARCH model can 

accommodate the volatility clustering and the 

leverage effect phenomena existing in most 

financial and monetary data. It is preferable for 

asset pricing applications. 

Darrat, Rahman, and Zhong (2003) use the 

EGARCH model to examine Dow Jones 

industrial average (DJIA) stocks, and find 

significant contemporaneous correlations 

between trading volume and volatility in only 

three of 30 DJIA stocks. In addition, Cao and 

Tsay (1992) found that with Threshold GARCH 

(TGARCH), GARCH and EGARCH on 

monthly US stock market data. Also, Dimson 

and Marsh (1990) evaluate the forecasting 

accuracy of simple models such as RW, MA, 

Exponential Smoothing and Regression Models 

(ESRM) on UK stock market data, and they 

conclude that ESRM provide the best forecast. 

It is important to note that Dimson and Marsh 

(1990) did not include ARCH type models in 

their research.  

Various empiric studies have shown different 

conclusions. Tse (1991) shows the superiority 

of Exponentially Weighted Moving Average 

(EWMA) over ARCH-type models by using 

weekly Japanese data. In addition, Tse and 

Tung (1992) found the same result with the 

Singaporean data. Brailsford and Faff (1996) 

prefer GJR-GARCH(1,1) as the best model to 

forecast Australian stock market. Franses and 

Van Dijk (1996) use RW, GARCH(1,1) and 

other non-linear GARCH models to forecast the 

volatility of the stock markets of Spain, 

Germany, Italy and Sweden and conclude that 

Quadratic GARCH (QGARCH) produces the 

best forecast. 

Also, Pan and Zhang (2006) use MA, HM, RW, 

GARCH, GJR-GARCH and EGARCH to 

forecast volatility of two Chinese Stock Market 

indices: Shanghai and Shenzhen. They find that 

the MA model is preferred to forecast daily 

volatility for Shenzhen stock market. Magnus 

and Fosu (2006) employ RW, GARCH(1,1), 

TGARCH(1,1) and EGARCH(1,1) to forecast 

Ghana stock exchange. They find that the 

GARCH(1,1) provides the best forecast, but the 

EGARCH and RW produces the worst forecast. 
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Besides, Bracker and Smith (1999) study the 

volatility of the copper futures market, and 

conclude through its Root Mean Squared Error 

(RMSE) that both the GARCH and EGARCH 

models are the best models on the market 

volatility forecasting. Kang and al. (2009) study 

the volatility modeling for three crude oil 

markets: Brent, Dubai, and West Texas 

Intermediate (WTI). They conclude that the 

component GARCH (CGARCH) made better 

forecasts for the three series than a simple 

GARCH model. 

In addition, Balaban, Bayar and Faff (2002) 

investigate the forecasting performance of both 

ARCH-type models and non-ARCH models 

applied to 14 different countries. They include 

three conclusions. First, the ES is the best 

model to forecast weekly volatility and MA 

models provide the second best forecast. 

Second, the non-ARCH models produce better 

forecast than ARCH type models. Finally, 

EGARCH is the best among ARCH-type 

models.   

Also, Agnolucci (2009) suggests that the 

Component GARCH (CGARCH) model 

performs better than the GARCH model. In fact, 

they are others models belong to the ARCH 

family as:  

 The Nonlinear GARCH (NGARCH) was 

introduced by Engle and Ng. (1993). 

 The Quadratic GARCH (QGARCH) was 

modeled by Sentana (1995). 

 The Glosten-Jagannathan-Runkle GARCH 

(GJR-GARCH) was modeled by Glosten, 

Jagannathan and Runkle (1993).  

 The Threshold GARCH (TGARCH) was 

introduced by Zakoian (1994). 

 The Integrated GARCH (IGARCH) was 

introduced by Engle and Bollerslev (1986).  

 The GARCH-in-mean (GARCH-M).  

 

Forecasting volatility has attracted the interest 

of many academicians, hence various models 

ranging from simplest models such as RW to 

the more complex conditional heteroskedastic 

models of the GARCH family have been used 

to forecast volatility. 

 

 

 

3 Analyses of Dow Jones stock index 

 

The Dow Jones Industrial Average is the oldest 

index of the world. This index was the property 

of "Dow and Jones Company", which is a 

publishing business and financial reporting. It 

was founded in 1884 by three reporters: Charles 

Dow, Edward Jones and Charles Bergstresser. It 

belonged to the "Bancroft" family, which 

owned 64% of its voting shares, before being 

bought by "News Corporation". The index was 

calculated for a time and then it was 

computerized in 1963. The Dow Jones is one of 

the few market indexes in the world, with the 

Nikkei 225, which is measured on the value of 

the component stocks and not on their market 

capitalization.  

NYSE Euronext is a global group of companies 

of the financial markets which ensure the 

management of many financial markets. The 

group was burned in 2007 by the merger 

between the New York Stock Exchange Group 

and Euronext group. Now, the NYSE Euronext 

is the first global stock markets and it has come 

under the control of Intercontinental Exchange 

Group since November 12, 2013. 

The index includes 30 major companies, but 

companies operating in the index have changed 

over time. Only "General Electric" is present 

from the beginning of the publication of the 

index. On February 19, 2008, "Bank of America 

Corp" and "Chevron Corp" replace "Altria 

Group "and "Honeywell International". The 

telecommunications equipment "Cisco 

Systems" and the insurer "The Travelers 

Companies” respectively replace "General 

Motors" and "Citigroup" in the Dow Jones at 

the opening of markets on June 8, 2009.  

Because of this weakness and the fact that the 

index is based on only thirty companies, the 

Dow Jones Index was replaced by the S&P 500 

index as the main index of the performance of 

the American economy. But, it is the only index 

that allows us to see the evolution of the 

economy over 120 years. Table 1 present the 

most important events of the Dow Jones stock 

index. 

The famous stock market crisis on the Dow 

Jones was the 1929 crash, which took place at 

the New York Stock Exchange between 
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Thursday, October 24 and Tuesday, 29 October 

1929. This event marks the beginning of the 

Great Depression, greatest economic crisis of 

the twentieth century. According to figure 1, we 

note that the index has decreased after the 1929 

crash but it has increased, since the fifties, 

despite the World War II. 

 

Figure 1. Evolution of the Dow Jones stock index after 

the 1929 crash and the World War II. Source: Author 

 

The 1929 crash was the consequence of a 

speculative bubble, which goes back to the early 

1920s. The bubble has amplified by the new 

stock system on credit, which has allowed in 

Wall Street since 1926. As a direct consequence 

in the United States, the unemployment and 

poverty was exploded during the Great 

Depression and grow to an aggressive reform of 

financial markets. 

In the nineties, the Dow Jones stock index was 

characterized by a rising trend following an 

improving business results and a favorable 

economic environment. But, the first decade of 

the twentieth century has been characterized by 

two changes: the first was made after the 

bankruptcy of a large company “Enron” (7th in 

the USA by market capitalization) and the 

second following the financial crisis of 2008. 

According to figure 2, we note a rising trend of 

the Dow Jones stock index, especially in the 

eighties and the nineties, beside the two 

declines in 2002 and 2008.  

 

Figure 2. Evolution of the Dow Jones stock index after 

the eighties. Source: Author 

The first decline was appeared following the 

internet bubble crash but especially the Enron 

scandal, which revealed in October 2001 and 

led to the bankruptcy of Enron. The Enron 

Corporation was an American energy company. 

It was born in 1985 following the merger of 

“Houston Natural Gas” and “Internorth of 

Omaha”. Financial analysts have considered a 

new business model and Fortune magazine had 

elected six consecutive years as the most 

innovative company. 

Enron has been specializing in the production 

and distribution of energy especially in 

California and also in speculation on derivatives 

of energy (electricity). Enron's complex 

financial statements were confused to 

shareholders and analysts, in which few people 

could understand them. In addition, its complex 

business model and unethical practices 

prompting the company to use accounting 

limitations to misrepresent earnings and modify 

the balance sheet to indicate favorable 

performance via accounting manipulations. 

Enron was characterized by imaginary gains to 

increase its share price despite its huge losses, 

sale of expired energy derivatives and the 

creation of fictitious companies to hide its 

accumulated debts. The combination of these 

issues resulted in the bankruptcy of the 

company in December 2001. 

Enron shareholders filed a $40 billion lawsuit 

after the bankruptcy. The company's stock price 

achieved a high of US$90.75 per share in mid-

2000 but plummeted to less than $1 by the end 
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of November 2001. According to figure 3, we 

note the decline of the Enron stock price to 0.21 

dollars in 2001. 

 

Figure 3. Evolution of Enron stock Price. 

Source: Big Charts 

 

The company “Rival Houston” offered to 

purchase Enron at a very low price but the deal 

failed and the US Securities and Exchange 

Commission (SEC) began an investigation. On 

December 2, 2001, Enron filed for bankruptcy 

under chapter 11 of the United-Stated 

Bankruptcy Code. The bankruptcy has upset the 

Dow Jones stock index and declined the index 

by 47% which corresponds to 3700 points. 

The second decline was in 2008 following the 

financial crisis of 2008. The financial crisis has 

been characterized by large losses for 

companies and even bankruptcy which has 

repercussions in international exchanges. The 

Dow Jones stock market has dropped 100%, 

which corresponds to 7000 points. According to 

table 2, we notice that the stock market price 

and the net result of all the company registered 

in the Dow Jones stock market declined in 2008 

following the financial crisis. 

The financial crisis in 2008 can be attributed to 

a number of factors: the inability of 

homeowners to make their mortgage payments, 

risky mortgage products, increased power of 

mortgage originators, bad monetary and 

housing policies, high-risk mortgage loan and 

securitisation practices. Krugman (2007) 

believes the causes of the crisis are ideological: 

“I believe that the problem was ideological: 

policy makers, committed to the view that the 

market is always right, simply ignored the 

warning signs about a potential subprime 

crisis”. 

The financial crisis of 2008 is considered, by 

many economists, the worst financial crisis 

since the Great Depression. It played a 

significant role in the failure of key businesses, 

the decline of consumer wealth and the 

downturn of economic activity. 

4 Empirical Analysis  

The Dow Jones stock index has experimented 

many perturbations as 1929 crash, internet 

bubble crash, Enron scandal and financial crisis 

of 2008. But, the index has continued its 

evolution. In this paper, we estimate the Dow 

Jones stock index with EGARCH model until 

2020. 

 

4.1 Data description and methodology 

 

Our study estimates the Dow Jones stock index 

with EGARCH model until 2020. For this, we 

use data of the index from the website of 

“Yahoo Finance”. The objective of this section 

is to estimate the Dow Jones stock index until 

2020. We use monthly data of the index over 

the period from September 1928 to July 2014. 

The EGARCH model is as follows: 
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where: 

log: the natural logarithm. 

ω, β, α and γ: parameters. 

ε: difference between two value of the 

series. 

σ: standard deviation.  

 

4.2 Data analysis 

 

Before estimation, we must check certain 

conditions and especially the stationarity. For 

that, we analyze the correlogram of the series to 

identify its nature. We note that the 

autocorrelations are all significantly different 

from zero and decrease very slowly. The first 

partial correlation is significantly different from 
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zero. This structure is that of a non-stationary 

series. 

To check the stationarity of the index, we use a 

new series following some modification and the 

Unit Root test. In this paper, we use the ADF 

test (Augmented Dickey-Fuller) to check the 

presence of unit root in the series (non-

stationary series) by three models. According to 

the table 3, we note that the series is stationary.  

After we check the stationary of the new series, 

we must verify its characteristics. According to 

figure 4, we note that this series is highly 

volatile. Also, we notice a combination of 

volatilities: strong variations tend to be 

followed by strong variations, and small 

changes by small changes. Therefore, the 

volatility evolves over time. This observation 

suggests that an ARCH process could be 

adapted to the modeling of the series. 

 

Figure 4. Evolution of the Dow Jones stock index after 

the modifications. Source: Author. 

Also, we calculate some statistics of the series. 

According to table 4, we note that the difference 

between the minimum and the maximum is 

huge. In addition, the Kurtosis coefficient is 

very high (greater than three) which indicates a 

strong probability of occurrence of extreme 

points. Beside, the coefficient of Skewness is 

different from zero, which illustrates the 

presence of asymmetry (indicator of non 

linearity) and requires the use of a non linear 

model that means the ARCH model. Therefore, 

the figure 5 illustrate that the tail of the 

histogram is very high which corresponding to 

high risk and volatility.  

 

Figure 5. The histogram of the new series of the Dow 

Jones stock index. Source: Author 

After we checked the stationarity of the new 

series, we must determine the process of the 

series with the correlogram. We note that the 

simple correlogram has only its first term 

different from zero, while the partial 

correlogram shows a damped decay of its terms. 

So, we found that the new series follows a 

process of type MA (1). 

To realize the ARCH model, we begin to 

estimate the average equation. The application 

of the methodology of “Box and Jenkins”, leads 

us to hold an MA (1) process for the returns and 

establish an estimate of the long-term 

relationship of the Dow Jones stock index. We 

found that the coefficient of MA (1) was 

significant (probability = 0.0000 < 5%). 

Therefore, we keep this model to test the 

residue from its autocorrelation function. 

In addition, we check that the residuals of the 

model are a white noise and for that we use the 

correlogram of residues. The probabilities 

assigned to all autocorrelations are all below 

5%. Thus, we take the hypothesis one (H1): 

there is autocorrelation of error order of greater 

than one that means the residue can be likened 

to a white noise process. 

Besides, we recovered the residues from the 

estimation of MA model (1) to perform the test 

of ARCH LM (heteroscedasticity test). For that, 

we need to determine the number of delays 

which require examination of the correlogram 



International Journal of Economic Practices and Theories, Vol. 5, No. 1, 2015 (January) 

www.ijept.org 

 

  
57 

 
  

of squared residuals of the MA (1) model. We 

note that only the first four partial 

autocorrelations are significantly different from 

zero, so we retain the number of delays equal to 

four. In the table of ARCH LM, we found that 

the probability associated to the statistic test 

TR² (obs*R-squared) is zero. Thus, we reject 

the null hypothesis of homoskedasticity in favor 

of alternative heteroscedasticity conditional. 

Thus, to model this heteroscedasticity and 

consider the ARCH effect, the objective of this 

part is to estimate the variance equation, 

together with the equation of the mean. The 

EGARCH model captures the differences in 

good and bad news which affect the variance of 

the series. This seems appropriate for the 

analysis of stock market index, where volatility 

models tend to be asymmetrical. The 

coefficients of the variance equation are the 

coefficients of the EGARCH model which is 

written as follows: 

log(𝜎𝑡
2) = −0.309349 + 0.241374 log(𝜎𝑡−1

2 ) −

0,125996⎪
εt−1

σt−1
⁄ ⎪ + 0.977825 

𝜀𝑡−1
𝜎𝑡−1

⁄        (2) 

 

After estimating of the series with EGARCH 

model, we use these results to provide an 

estimate of the index. According to table 5, we 

note that the index can attain 20162.879 points 

at the end of May 2020, which corresponds to 

18.43% of growth. The figure 6 shows an 

estimate of the index Dow Jones until 2020 

(blue line). 

 

 
 

Figure 6. Evolution of the Dow Jones stock index after 

estimation. Source: Author 

 

The goal of this paper is to determine the 

ARCH family and use one its models 

(EGARCH) to estimate the Dow Jones stock 

index. Our results suggest that, the Dow Jones 

stock index may increase to 20162.879 on May 

2020 which correspond to 18.43%. This 

estimation depend to the massif increase of the 

index especially after 2009, following the 

excessive valuation of certain shares, which has 

criticize by Janet Yellen, the president of the 

Fed in 2014. 

 

5 Conclusions 

In this paper, we present the ARCH family and 

some empirical experiences. Also, we examine 

the volatility of the Dow Jones stock index and 

its response to 1929 crash and the financial 

crisis of 2008. This paper models and provides 

an empirical evidence to estimate the Dow 

Jones stock index until 2020 with EGARCH 

model. 

Volatility modeling is important to researchers 

and it plays an important role in managing of 

risk. Financial analysts are concerned in 

modeling volatility of asset returns and prices 

and focuses on forecasting of the stock return 

volatility and the persistence of shocks on the 

prices. Recent researches have been conducted 

in modeling volatility of financial markets using 

different econometric techniques. Volatility 

forecasts have motivated new approaches to 

improve forecasting stock prices in the future. 

But, the best possible forecast depends on blend 

experience and good judgment with technical 

expertise. 
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Annex 

Table 1: The most important events of the Dow Jones stock index 

 

Date Function 

1884  Foundation 

May 26, 1896 The first trading of the stock index: 40.94 points. 

August 8, 1896 Historical low of the stock index: 28.98 points. 

August 1921 - September 1929 The stock index climbed 468%. 

October 24, 1929 1929 crash 

1931  Record loss of 52.67% over the year 

October 19, 1987 1987 crash 

March 29, 1999 The stock index ends for the first time above 10000 points. 

November 1, 1999 Intel and Microsoft first companies of the Nasdaq entered to 

Dow Jones. 

January 14, 2000 Record of 11722.98 points (before the tech bubble and 

Enron scandal). 

October 11, 2007 Record of 14198.10 points (before the financial crisis of 

2008). 

March 9, 2009 The stock index closed the session at its lowest level since 

1997: 6547.05 points. 

March 8, 2013 The stock index closed the session at 14413.17 points. 

July 4, 2014 The stock index closed the session at its highest level: 

17071.53 points. 

July 15, 2014  Janet Yellen, president of the Fed, begins to worry about the 

excessive valuation of certain actions. 
Source: Author 

 
Table 2: Components of the Dow Jones stock index before the financial crisis of 2008 

Company Sector 

Depreciation 

of the stock 

market price 

Net result in millions of dollars 

2007 2008 2009 

Alcoa Aluminum -88.37 % 2564000 (74000) (1151000) 

American 

Express 

Financial Services 
 

-83.87 % 

 

4012000 2699000 2130000 

Boeing Aeronautics and 

Aerospace 

-71.42 % 

 

2672000 1312000 3307000 

Bank of 

America 

Corporation * 

Banking and financial 

services 

-88.46 % 

 

14800000 2556000 (2204000) 

Caterpillar Inc. Equipment yards -70,58 % 

 

3541000 3557000 895000 

Cisco Systems Computer networking -60 % 

 

8052000 6134000 7767000 

Chevron 

Corporation 

Oil -40 % 

 

18688000 23931000 10483000 

DuPont Chemistry -72.72 % 

 

2007000 1755000 3031000 

Walt Disney Entertainment -52.94 % 4427000 3307000 3963000 
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Company   

General 

Electric 

Electronic -86.04 % 

 

22208000 17335000 10725000 

Home Depot 

 

Distribution of DIY 

materials 

-57.14 % 

 

4395000 2 260000 2661000 

Hewlett-

Packard 

Hardware -50 % 

 

8 329 000 7 660000 8761000 

International 

Business 

Machines 

Hardware, software 

and computer services 

-41.53 % 

 

10418000 12334000 13425000 

Intel 

Corporation 

Microprocessors -57.14 % 6976000 5292000 4369000 

Johnson & 

Johnson 

Corporation  

Pharmacy -30.98 % 

 

10576000 12949000 12266000 

JP Morgan & 

Chase  

Corporation 

Financial Services 
 

-69.81 % 

 

15365000 4931000 8774000 

Kraft Foods 

Inc. Common 

Stock 

Distribution of DIY 

materials 

-38.88 % 

 

2590000 2901000 3021000 

Coca-Cola 

Corporation 

Beverage and food -37.5 % 

 

5981000 5807000 6824000 

McDonald’s 

Corporation  

Fast food -20 % 

 

2395100 4313200 4551000 

3M  Chemistry, electronics 

and maintenance 

-54.73 % 

 

4096000 3460000 3193000 

Merck & Co. 

Inc. 

Pharmacy -60 % 

 

(1591000) 1753000  

Microsoft Software -58.33 % 17681000 14569000 18760000 

Pfizer Inc. Pharmacy -51.85 % 8144000 8104000 8635000 

Procter & 

Gamble 

Maintenance, 

pharmacy and food 

-36.98 % 

 

12075000 13436000 12736000 

AT & T Telecommunication -46.51 % 11951000 12867000 12535000 

Travelers  Insurance -44.64 % 4601000 2924000 3622000 

United 

Technologies 

Aerospace and defense -51.25 % 

 

4689000 3829000 4373000 

Verizon Telecommunication -44.44 % 5521000 6428000 3651000 

Wal-Mart 

stores Inc. 

Retail -25.39 % 

 

12731000 13400000 14335000 

Exxon Mobil 

Corporation 

Oil -32.25 % 40610000 4520000  

* before the merger with Merrill lynch 

( ) negative result 

Source: Author 
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Table 3: Verification of the stationarity of the series with the ADF test 

 

Models Probability 

Intercept 0.0000 

Trend and intercept 0.0000 

None 0.0000 

Source: Author 

 

Table 4: Calculation of statistics for the new series of the Dow Jones stock index 

 The new series of the 

Dow Jones stock index 

Mean 0.000136 

Median -0.001491 

Max 0.440157 

Min -0.395997 

Standard deviation 0.072285 

Skewness 0.295727 

Kurtosis 7.732926 
Source: Author 

 

Table 5: Estimation of the Dow Jones stock index with the EGARCH model until 2020 

Date Value of the Dow Jones 

stock index 

01/10/2015 17502.201 

01/07/2017 18547.233 

01/05/2020 20162.879 

Source: Author 
 

 

 

 
 


