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ACF Autocorrelation Function

ADF Augmented Dickey-Fuller Unit Root Test
AlC Akaike Information Criterion

ARCH  Autoregressive Conditional Heteroskedasticity
ARIMA Autoregressive Integrated Moving Average

ARMA  Autoregressive Moving Average

BS Black & Scholes Model
BJ Box-Jenkins
DJIA Dow Jones Industrial Average

EWMA  Exponentially Weighted Moving Average
GARCH Generalized ARCH

MA Moving Average

NYSE New York Stock Exchange

RMSE Root Mean Squared Error

SV Stochastic Volatility
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5/3/2007 1 7883.04
5/4/2007 2 7764.97
5/7/2007 3 7781.04
5/8/2007 4 7739.20
5/9/2007 5 7697.38

5/10/2007 6 7735.88
5/11/2007 7 7659.39
5/14/2007 8 7619.31
5/15/2007 9 7607.54
5/16/2007 10 749950
5172007 11 7481.25
5/18/2007 12 7505.35
5/21/2007 13 7459.61
5/22/2007 14 7479.34
5/23/2007 15 7415.33
5/24/2007 16 7475.99
5/25/2007 17 7442.20
5/29/2007 18 7525.69
5/30/2007 19 7516.76
5/31/2007 20 7476.69
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Date: 11/23/20 Time: 13:09
Sample: 7/31/2010 12/31/2019
Included observations: 2590

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[k [ 1 0.998 0.998 2584.0 0.000
[ | | 2 0997 0.008 5160.3 0.000
[rmrns | | 3 0995 0.001 7728.8 0.000
[rmrns | | 4 0.993 -0.007 10290. 0.000
[rmrns | | 5 0992 0.013 12843. 0.000
[t | | 6 0.990 0.009 15388. 0.000
[t | | 7 0.988 0.003 17927. 0.000
[t | | 8 0.987 -0.004 20458. 0.000
[t | | 9 0.985 0.010 22982. 0.000
[ [ | 10 0.983 -0.003 25498. 0.000
[Ferkien | | 11 0.982 0.004 28008. 0.000
[rmrns | | 12 0.980 -0.001 30510. 0.000
[rmrns | | 13 0.979 -0.007 33005. 0.000
[k [ | 14 0.977 0.016 35493. 0.000
[ | | 15 0.976 0.014 37975. 0.000
[k | | 16 0.974 0.004 40450. 0.000
[k | | 17 0.973 -0.011 42918. 0.000
[Fwkink | | 18 0.971 0.006 45379. 0.000
[fwikionk | | 19 0.970 0.002 47834. 0.000
[fwikionk | | 20 0.968 0.011 50283. 0.000
[fwikionk | | 21 0.967 -0.012 52725. 0.000
[hses [ | 22 0.965 -0.021 55160. 0.000
[ | | 23 0.964 -0.009 57588. 0.000
[k | | 24 0.962 -0.001 60008. 0.000
[ | | 25 0.960 0.005 62422. 0.000
[fwikionk | | 26 0.959 0.011 64829. 0.000
[skex | | 27 0.957 -0.004 67230. 0.000
[fwikink | | 28 0.956 0.006 69623. 0.000
[skex | | 29 0.954 -0.004 72010. 0.000
[hses [ | 30 0.953 -0.003 74390. 0.000
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192 https://www.5yearcharts.com/history-of-down-jones-in-the-last-10-years
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Null Hypothesis: DOW_JONES_INDUSTRIAL_AVE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=27)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.679870 0.2451
Test critical values: 1% level -3.961588

5% level -3.411543

10% level -3.127636
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DOW_JONES_INDUSTRIAL_AVE)
Method: Least Squares
Date: 11/23/20 Time: 13:10
Sample (adjusted): 8/01/2010 12/31/2019
Included observations: 2589 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DOW_JONES_INDUSTRIAL_AVE(-1)  -0.006009 0.002242 -2.679870 0.0074

C 56.85356 21.15223 2.687828 0.0072
@TREND("7/31/2010") 0.042801 0.015171 2.821201 0.0048
R-squared 0.003080 Mean dependent var 6.980494
Adjusted R-squared 0.002309 S.D. dependent var 149.7532
S.E. of regression 149.5803 Akaike info criterion 12.85470
Sum squared resid 57859815 Schwarz criterion 12.86149
Log likelihood -16637.41 Hannan-Quinn criter. 12.85716
F-statistic 3.994559  Durbin-Watson stat 2.042603
Prob(F-statistic) 0.018529
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. DJIA L

Al e PP o 09 s jlaly ADFE ¢ bl Jb S0 Bmgne IV n Al )il pie Lol S5
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by Gs,a\ o)ty &y genread t Ao o= dyladl dedll
(Adan]! (ke 40, 05

AD.F 1 51.99792 1.940946

2 52.10359 2.862456

3 52.11008

3.411544

P.P 1 52.07217 1.940946

2 52.25072 2.862456

3 52.28936 3.411543
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Log Differenced Dow Jones Industrial Average
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Date: 12/15/20 Time: 15:36
Sample: 7/31/2010 12/31/2019
Included observations: 2589

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

O©CoOoO~NOULD WNE

-0.024
-0.019
0.023
-0.032
-0.047
0.001
0.026
-0.019
0.008
-0.022
-0.016
0.018
-0.029
-0.052
-0.024
0.018
0.047
-0.002
-0.036
-0.018
0.029
0.009
0.003
-0.030
-0.010
0.020
-0.016
-0.010
-0.013
-0.034

-0.024
-0.020

0.022
-0.031
-0.048
-0.003

0.025
-0.017

0.005
-0.026
-0.015

0.018
-0.029
-0.054
-0.031

0.015

0.051
-0.004
-0.044
-0.022

0.033

0.018
-0.000
-0.043
-0.013

0.026
-0.011
-0.019
-0.026
-0.032

1.5349
2.4896
3.8177
6.4992
12.216
12.217
13.911
14.852
15.000
16.264
16.942
17.815
19.988
27.008
28.487
29.363
35.089
35.099
38.432
39.242
41.404
41.640
41.659
43.975
44.249
45.286
45.932
46.205
46.636
49.579

0.215
0.288
0.282
0.165
0.032
0.057
0.053
0.062
0.091
0.092
0.110
0.121
0.096
0.019
0.019
0.022
0.006
0.009
0.005
0.006
0.005
0.007
0.010
0.008
0.010
0.011
0.013
0.017
0.020
0.014
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -52.07217 0.0001
Test critical values: 1% level -2.565856
5% level -1.940946
10% level -1.616617
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186 https://machinelearningmastery.com/gentle-introduction-box-jenkins-method-time-series-forecasting
187 Christian Francq, Jean-Michel Zakoian, GARCH Models Structure, Statistical Inference and Financial
Applications, Second Edition, John Wiley & Sons, UK, 2019, p 5
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18 \WWALTER ENDERS, APPLIED ECONOMETRIC TIME SERIES, FOURTH EDITION, John Wiley & Sons,
USA, 2015, p 76
199 https://www.publichealth.columbia.edu/research/population-health-methods/box-jenkins-methodology
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Model estimation
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Jae K. Shim, Strategic Business Forecasting: The Complete Guide to : yiwael!

Forecasting R eal World company performance, St.Lucie Press, london, 2000, p

107
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Automatic ARIMA Forecasting
Selected dependent variable:

DLOG(DOW_JONES_INDUSTRIAL_AVE)

Date: 11/23/20 Time: 13:18
Sample: 7/31/2010 12/31/2019
Included observations: 2589
Forecast length: O

Number of estimated ARMA models: 36
Number of non-converged estimations: 0

Selected ARMA model: (4,3)(0,0)
AIC value: -6.74234488085

Dependent Variable: DLOG(DOW_JONES_INDUSTRIAL_AVE)
Method: ARMA Maximum Likelihood (BFGS)

Date: 11/23/20 Time: 13:18
Sample: 8/01/2010 12/31/2019
Included observations: 2589

Convergence achieved after 84 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000383 0.000103 3.729086 0.0002
AR(1) 1.685573 0.027684 60.88605 0.0000
AR(2) -1.619455 0.043536 -37.19844 0.0000
AR(3) 0.849266 0.032862 25.84334 0.0000
AR(4) 0.043408 0.013284 3.267730 0.0011
MA(1) -1.730592 0.025770 -67.15565 0.0000
MA(2) 1.697875 0.038101 4456212 0.0000
MA(3) -0.945890 0.023435 -40.36245 0.0000
SIGMASQ 6.84E-05 1.09E-06 62.86680 0.0000
R-squared 0.009827 Mean dependent var 0.000387
Adjusted R-squared 0.006756 S.D. dependent var 0.008314
S.E. of regression 0.008286 Akaike info criterion -6.744949
Sum squared resid 0.177136 Schwarz criterion -6.724582
Log likelihood 8740.337 Hannan-Quinn criter. -6.737568
F-statistic 3.200526 Durbin-Watson stat 1.999801
Prob(F-statistic) 0.001275
Inverted AR Roots .97 .38-.90i .38+.90i -.05
Inverted MA Roots .98 .37-91i 37+.91i
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Dependent Variable: DLOG(DOW_JONES_INDUSTRIAL_AVE)
Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 12/15/20 Time: 19:10

Sample: 8/01/2010 12/31/2019

Included observations: 2589

Convergence achieved after 42 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000384 0.000107 3.598057 0.0003
AR(1) 1.403189 0.061230 22.91662 0.0000
AR(2) -1.274684 0.093452 -13.64005 0.0000
AR(3) 0.799085 0.053176 15.02718 0.0000
AR(4) 0.014455 0.014873 0.971946 0.3312
MA(1) -1.447502 0.059747 -24.22731 0.0000
MA(2) 1.351642 0.092743 14.57404 0.0000
MA(3) -0.872863 0.053254 -16.39046 0.0000
SIGMASQ 6.84E-05 1.08E-06 63.55775 0.0000
R-squared 0.009751 Mean dependent var 0.000387
Adjusted R-squared 0.006681 S.D. dependent var 0.008314
S.E. of regression 0.008286 Akaike info criterion -6.744906
Sum squared resid 0.177149 Schwarz criterion -6.724538
Log likelihood 8740.280 Hannan-Quinn criter. -6.737525
F-statistic 3.175748 Durbin-Watson stat 2.000313
Prob(F-statistic) 0.001377
Inverted AR Roots .96 .23+.90i .23-.90i -.02
Inverted MA Roots .98 .23+.92i .23-.92i
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Date: 12/15/20 Time: 19:11
Sample: 7/31/2010 12/31/2019
Included observations: 2589

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

[ [ 0.249 0.249 161.27 0.000
0.231 0.180 299.21 0.000
0.159 0.073 36451 0.000
0.176 0.099 444.88 0.000
0.103 0.011 47247 0.000
0.184 0.119 560.80 0.000
0.175 0.090 640.03 0.000
0129 0.017 683.49 0.000
0.101 0.005 709.96 0.000
0.113 0.028 74322 0.000
0.077 -0.004 758.48 0.000
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| 12 0.072 -0.000 771.85 0.000

| 13 0.074 0.006 786.19 0.000
* 14 0.138 0.083 836.16 0.000
15 0.095 0.020 859.53 0.000
16 0.037 -0.052 863.07 0.000
17 0.041 -0.013 867.54 0.000
18 0.048 0.007 873.49 0.000
19 0.068 0.038 885.57 0.000
20 0.074 0.023 899.98 0.000
21 0.077 0.010 91541 0.000
22 0.058 0.005 924.21 0.000
23 0.063 0.022 934.65 0.000
24 0.032 -0.019 937.32 0.000
25 0.029 -0.014 939.59 0.000
26 0.004 -0.032 939.64 0.000
27 0.038 0.014 943.36 0.000
28 0.060 0.034 952.75 0.000
* 29 0.115 0.079 987.43 0.000

| 30 0.084 0.035 1006.0 0.000

*

*
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800
Series: Residuals
700 Sample 8/01/2010 12/31/2019
Observations 2589
600
Mean 4.93e-07
500 1 Median 0.000121
400 Maximum 0.045831
] Minimum -0.059425
300 ] Std. Dev. 0.008273
Skewness -0.680580
200 - Kurtosis 7.972634
100 Jarque-Bera  2867.301
Probability 0.000000
0 : — | ! — ‘
-0.‘06 -0.‘04 -o.‘oz 0.00 0.62 0.64
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Heteroskedasticity Test: ARCH
F-statistic 171.5936 Prob. F(1,2586) 0.0000
Obs*R-squared 161.0405 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 12/15/20 Time: 19:12
Sample (adjusted): 8/02/2010 12/31/2019
Included observations: 2588 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 5.14E-05 3.68E-06 13.96163 0.0000

RESID"2(-1) 0.249450 0.019043 13.09937 0.0000
R-squared 0.062226 Mean dependent var 6.85E-05
Adjusted R-squared 0.061863 S.D. dependent var 0.000181
S.E. of regression 0.000175 Akaike info criterion -14.46210
Sum squared resid 7.93E-05 Schwarz criterion -14.45758
Log likelihood 18715.96 Hannan-Quinn criter. -14.46046
F-statistic 171.5936 Durbin-Watson stat 2.087736

Prob(F-statistic) 0.000000
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Series: DOW_JONES_INDUSTRIAL_AVE
Sample 7/31/2010 12/31/2019
Observations 2590

Mean 17528.72
Median 16873.93
Maximum 28645.26
Minimum 9985.810
Std. Dev. 5061.606
Skewness 0.515263
Kurtosis 2.064042

Jarque-Bera  209.1426
Probability 0.000000

T i 1 f
10000 12000 14000 16000 18000 20000 22000 24000 26000 28000

EVIEWS 9 iz, sz 0 1 izl

Empirical Distribution Test for DOW_JONES_INDUSTRIAL_AVE

Hypothesis: Normal

Date: 12/15/20 Time: 19:06
Sample: 7/31/2010 12/31/2019
Included observations: 2590

Method Value Adj. Value Probability
Lilliefors (D) 0.116025 NA 0.0000
Cramer-von Mises (W2) 9.915494 9.917408 0.0000
Watson (U2) 8.918467 8.920189 0.0000
Anderson-Darling (A2) 67.86603 67.88571 0.0000

Method: Maximum Likelihood - d.f. corrected (Exact Solution)

Parameter Value Std. Error z-Statistic Prob.

MU 17528.72 99.45771 176.2430 0.0000

SIGMA 5061.606 70.34080 71.95832 0.0000

Log likelihood -25765.80  Mean dependent var. 17528.72
No. of Coefficients 2  S.D. dependent var. 5061.606
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BDS Test for DOW_JONES_INDUSTRIAL_AVE
Date: 12/20/20 Time: 11:38

Sample: 7/31/2010 12/31/2019

Included observations: 2590

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 4.05E-05 5.14E-09 7888.535 0.0000
3 4.78E-06 7.20E-12 663980.3 0.0000
4 -2.32E-15 7.59E-15 -0.305445 0.7600
5 -5.11E-19 7.03E-18 -0.072686 0.9421
6 -1.13E-22 6.03E-21 -0.018677 0.9851
Raw epsilon 0.700000
Pairs within epsilon 4058.000 V-Statistic 0.000605
Triples within epsilon 8630.000 V-Statistic 4,.97E-07
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 136.0000 4.06E-05 734.0000 0.000219 4.80E-08
3 16.00000 4.78E-06 734.0000 0.000219 1.05E-11
4 0.000000 0.000000 734.0000 0.000219 2.32E-15
5 0.000000 0.000000 734.0000 0.000220 5.11E-19
6 0.000000 0.000000 734.0000 0.000220 1.13E-22
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Arma (4,3) - Arma (4,3) - Arma (4,3) - Arma (4,3) gigalll / jLaall
Garch (2,2) Garch (2,3) Garch (1,1)
0.0000684 SIGMA
-27.14 -28.53 -6.99 -6.74 AIC
-27.11 - 28.50 - 6.96 -6.72 SC
1.00 1.00 0.005 0.009
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Dependent Variable: DLOG(DOW_JONES_INDUSTRIAL_AVE)

Method: ML ARCH - Normal distribution (OPG - BHHH / Marquardt steps)

Date: 12/15/20 Time: 19:51

Sample (adjusted): 8/01/2010 12/31/2019

Included observations: 2589 after adjustments

Failure to improve likelihood (non-zero gradients) after 71 iterations

Coefficient covariance computed using outer product of gradients

Presample variance: backcast (parameter = 0.7)

GARCH = C(9) + C(10)*RESID(-1)"2 + C(11)*RESID(-2)"2 + C(12)*GARCH(
-1) + C(13)*GARCH(-2)

Variable Coefficient Std. Error z-Statistic Prob.

C 0.000712 0.000106 6.731862 0.0000
AR(21) -0.025793 0.579457 -0.044512 0.9645
AR(2) 0.020186 0.521539 0.038705 0.9691
AR(3) 0.011192 0.025071 0.446399 0.6553
AR(4) -0.039777 0.023256 -1.710383 0.0872
MA(1) -24333.75 475.2910 -51.19758 0.0000
MA(2) 7.604952 14107.81 0.000539 0.9996
MA(3) 2.754859 12537.73 0.000220 0.9998

Variance Equation

C 4.16E-16 6.08E-16 0.683816 0.4941
RESID(-1)"2 0.104360 0.010351 10.08163 0.0000
RESID(-2)"2 0.124721 0.014283 8.732097 0.0000
GARCH(-1) 0.088074 0.133077 0.661826 0.5081
GARCH(-2) 0.716749 0.121783 5.885466 0.0000

R-squared 1.000000 Mean dependent var 0.000387
Adjusted R-squared 1.000000 S.D. dependent var 0.008314
S.E. of regression 3.42E-07 Akaike info criterion -27.14472
Sum squared resid 3.02E-10 Schwarz criterion -27.11530
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Log likelihood 35151.84 Hannan-Quinn criter. -27.13406
Durbin-Watson stat 2.027423
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Date: 12/20/20 Time: 11:55
Sample: 7/31/2010 12/31/2019
Included observations: 2589

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

| 0.037 0.037 3.5740 0.059
| 0.003 0.002 3.6020 0.165
| -0.012 -0.012 3.9791 0.264
| 0.025 0.026 5.6293 0.229
| -0.032 -0.034 8.2788 0.142
| -0.007 -0.005 8.4001 0.210
| 0.011 0.012 8.6891 0.276
| -0.006 -0.008 8.7836 0.361
| 9 -0.007 -0.005 8.9080 0.446
| 10 -0.031 -0.031 11.468 0.322
| 11 -0.042 -0.041 16.125 0.137
| 12 -0.019 -0.015 17.105 0.146
| 13 -0.027 -0.027 19.056 0.121
| 14 0.020 0.022 20.108 0.127
| 15 -0.013 -0.014 20.518 0.153
| 16 -0.003 -0.005 20.537 0.197
I
I
I
I
I
I
I
I
I
I
I
I
I
I

oO~NO OO WNBE

17 -0.027 -0.026 22.391 0.170
18 -0.053 -0.054 29.670 0.041
19 -0.021 -0.016 30.794 0.043
20 0.004 0.003 30.831 0.057
21 0.009 0.005 31.057 0.073
22 -0.008 -0.011 31.230 0.092
23 -0.021 -0.026 32.341 0.093
24 -0.030 -0.032 34.697 0.073
25 -0.020 -0.018 35.726 0.076
26 -0.042 -0.043 40.421 0.035
27 -0.013 -0.013 40.854 0.043
28 -0.001 -0.009 40.859 0.055
29 0.017 0.008 41.576 0.061

.
|
|
|
|
|
|
|
|
|
|
|
.
|
|
|
|
|
|
|
.
|
.
.
|
|
|
|
|
| | 30 -0.014 -0.020 42.092 0.070
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Heteroskedasticity Test: ARCH
F-statistic 3.571054 Prob. F(1,2586) 0.0589
Obs*R-squared 3.568887 Prob. Chi-Square(1) 0.0589
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 12/20/20 Time: 11:56
Sample (adjusted): 8/02/2010 12/31/2019
Included observations: 2588 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.966987 0.050317 19.21795 0.0000

WGT_RESID"2(-1) 0.037135 0.019651 1.889723 0.0589
R-squared 0.001379 Mean dependent var 1.004279
Adjusted R-squared 0.000993 S.D. dependent var 2.355828
S.E. of regression 2.354658 Akaike info criterion 4.551440
Sum squared resid 14337.85 Schwarz criterion 4.555968
Log likelihood -5887.564 Hannan-Quinn criter. 4.553081
F-statistic 3.571054 Durbin-Watson stat 1.998739
Prob(F-statistic) 0.058907
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10
| Forecast: DOW_JONES_F
! k Lo Actual: DLOG(DOW_JONES_INDUSTRIAL ...
.05 - ng by i"m w ‘ Forecastsample: 7/31/2010 12/31/2019
L Wl " b d ~ ’“« ! W ; ! Adjusted sample: 8/05/2010 12/31/2019
L ”M\ “\I 1 X v! VJ LAYy ‘\,‘ Do W .
i TLANLA ”"””M b Wt W HUY Included observations: 2585
00 — Ay Root Mean Squared Error 0.008306
P V\:ﬁ’” ' “‘ o W “““” “”-M* : ;‘w*ﬂ;(‘,?/ W A Mean Absolute Error 0.005562
o5 y IW‘Y . ;," i oo Mean Abs. Percent Error 142.2163
e i . Theil Inequality Coefficient ~ 0.906135
"' Bias Proportion 0.001702
-10 Variance Proportion 0.896689
- T T T T T T T T T . .
10 12 14 16 18 Covariance Proportion 0.101609
| — DOW_JONES_F —- +2 SE.
2.0E-12
1.6E-12
1.2E-12
8.0E-13 |
4.0E-13 |
TR N’ \, .
0.0E400 W ‘ \“‘“‘A""U i \“W/
10 12 16 18

’ —— Forecast of Variance ‘
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Null Hypothesis: DOW_JONES_INDUSTRIAL_AVE has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=27)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.326632 0.9956
Test critical values: 1% level -2.565856
5% level -1.940946
10% level -1.616617
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DOW_JONES_INDUSTRIAL_AVE)
Method: Least Squares
Date: 04/19/21 Time: 14:14
Sample (adjusted): 8/01/2010 12/31/2019
Included observations: 2589 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DOW_JONES_INDUSTRIAL_AVE(-1) 0.000375 0.000161 2.326632 0.0201
R-squared -0.000082 Mean dependent var 6.980494
Adjusted R-squared -0.000082 S.D. dependent var 149.7532
S.E. of regression 149.7594 Akaike info criterion 12.85632
Sum squared resid 58043314 Schwarz criterion 12.85859
Log likelihood -16641.51 Hannan-Quinn criter. 12.85714
Durbin-Watson stat 2.049186
Null Hypothesis: DOW_JONES_INDUSTRIAL_AVE has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=27)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.172805 0.9709
Test critical values: 1% level -3.432683
5% level -2.862456
10% level -2.567303
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DOW_JONES_INDUSTRIAL_AVE)
Method: Least Squares
Date: 04/19/21 Time: 14:15
Sample (adjusted): 8/01/2010 12/31/2019
Included observations: 2589 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DOW_JONES_INDUSTRIAL_AVE(-1) 0.000101 0.000582 0.172805 0.8628
C 5.217695 10.61730 0.491433 0.6232
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R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.000012
-0.000375
149.7813
58037896
-16641.39
0.029862
0.862818

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

6.980494
149.7532
12.85700
12.86153
12.85864
2.048814
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Abstract:

Forecasting the future price or the directional change of financial assets has
always been in the frontline of economics and other applied sciences due to the
potential economic gain from producing reliable estimates for future values of
such assets,. In the financial field, volatility is one of the key variables to make an
appropriate decision. Moreover, modeling volatility is needed in risk management.
For this reason, this study presented a widely used volatility model so-called
Garch (2,2) for estimating the volatility of daily returns of the dow index from
31/07/2010 to 31/12/2019. The study found that there is an impact of the health
crisis that the world has known due to the Coronavirus, and this effect is
represented in the differences obtained during the period of the virus’s spread.

Key words: Stock indices - volatility forecasting - Box-Jenkins methodology -
Generalized Autoregressive Conditional Heteroscedastic - Dow Jones Industrial
Average.




