ECOMO073: Topics in Financial Econometrics
Lecturer: Liudas Giraitis, CB301, L.Giraitis@qmul.ac.uk

Exercise 8

Problem 1.
Build the model for 3M stock returns
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Plot of the series indicates stationary.




The ACF tends to zero fast,

Comparing ACF with 2/v/N = 2/V755 = 0.0728, we see that ACF is
significant at lag 3

The critical value is approximately 0.072, so we can estimate an AR(3) model,
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Date 03127142 Time: 15:21
Sample: 1846M02 2008M1 2
Included obsemvations; 755

Autocarrelation Partial Correlation AC PAC Q-Stat Prob

-0.061 -0.061 27972 0.094
-0.038 -0.043 39497 0.139
-0.081 -0.087 8.9643 0.030
-0.002 -0.015 8.9882 0.062
0.015 0.006 9.1301 0.104
0.085 0.080 14.6853 0.023
0.011 0.022 14749 0.039
0.011 0.023 14.838 0.062
-0.030 -0.013 15530 0.077
-0.084 -0.084 20926 0.022
0.048 0.037 22.767 0.01%
12 0089 0.078 28879 0.004
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Now do the analysis on the squared variable.




' The ACF of the squares rf is also significant, which suggest ARCH effect
m Ty.
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Date: 03/27/12 Time: 1523
Sample: 1946M02 2008M12
Included ohservations: 755

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

0.069 0.069 3.6365 0.057
0.084 0.088 10.303 0.006
0.081 0.070 15.295 0.002
0.070 0.053 18.000 0.001
0.050 0.031 20.8934 0.001
0.058 0.038 23.469 0.001
0.059 0.039 26.123 0.000
0.016 -0.006 26.309 0.001
0.066 0048 29.643 0.001
it 10 0.043 0.024 31.077 0.001
1 11 0.001 -0.021 31.077 0.001

1 12 0.015 -0.002 31.295 0.002
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Check for ARCH effects.

.Select View then residuals diagnostic then heteroskedasticity test and select ARCH.
Leave as lags the default 1.
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Heteroskedasticity Test: ARCH

F-statistic 7.626335 Prob. F(1,749) 0.0059
Obs*R-squared 1.568625 Prob, Chl-Square(1) 0.0068
Test Equation:

Dependent Varlable: RESIDA2

Method: Least Squares

Date: 03727112 Time: 15:40

Sample (adjusted): 1945M06 2008M1 2
Included ohservations: 751 after adjustments

Vatiabla Coefliclent Std. Etror -Statistlc Prob.
C 0.003667 0.000296 12.40272 0.0000
RESBID*2¢-1} 0.099815 0.036072 2.761582 0.0059
R-squared 0.010079 Mean dependentvar 0.004074
Adjusted R-squarad 0.008758 S.D. dependentvar 0.007063
S.E. ofregression 0.007022 Akaike info eriterion -7.076999
Sum squared resid 0.036928 Schwarz criterlon -7.064691
Log likelihood 2669413 Hanhan-Quinn criter, -1.072257
F-statislic 7.626335 Durbin-Watson stat 1.096436
Prab(F-statlstic) 0.005893

The null hypothesis in test for ARCH effect is that all the coefficients are 0.
If we accept the null then the series r_t has no ARCH effect.

p-value 0.0059 indicates that we should reject the null hypothesis in favor of the
presence of a ARCH effect.




b EViews « [Equation: UNTITLED. Workfile: M-3M4608:=Uptitled\] .
BA File - Edit | Object View  Proc Quick - Options  Adddns  Window  Help
[view [proc [obsect [print [rame [Freeze | [Eatmate [Forecast stateResds | 7 T2 7T

Dependent Yariable: RTN

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 03/27/12 Time: 16:45

Sample (adjusted): 1946M05 2008M1 2

Included ohsetvations; 752 after adjustments
Convetgence achieved after 11 iterations

Presample variance: backeast (parameter= 0.7)
GARCH = C(5) + C(8)*RESID{-1)"2 + C(TY*GARCH(-1)

Varlable Coefticient Std. Error z-8tatistic Prob.

C 0.012347 0.001856 5.651889 0.0000
AR(1) -0.064148 0.038059 -1.642326 0.1005
AR(D) -0.03508% 0.036718  -0.8956402 0.3293

AR(3) -0.083262 0.038056  -2.187909 0.0287

Varlance Equation

o3 0.000522 0.000247 2119066 0.06341
RESID(-1)*2 0.072098 0.024305 2.966379 0.0030
GARCH(-1) 0.797392 0.075777 10.52287 0.0000

R-squared 0.013190 Mean dependentvar 0.012882
Adjusted R-sguared 0.008232 8S.D. dependentvar 0.064418
S.E. ofregression 0.064121 Akalke info criterion -2,677443
Sum squared resid 3.075448 Schwarz ctlterion -2.634412
Log likelihood 1013.719 Hannan-Quinn criter. -2.860864
Durbln-Yvatson stat 1.977026

Inverted AR Roots 18+.40i 168-.401 -43

Model fitting: we fit the model
Te=CH+ ir1+ Paria + Pari_a e, e=€0; GARCH

2 _ 2 2
oy =c-+aey_ ) + Boy_y.

Graphs shows that parameter ¢, and @2 are not significant. We drop
them and re-estimate the model.
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) File &dt Object View Proc Quick Options Add-ins Windaw, Help
View | proc [Qbsest [ privt ome [Freeze [ Extimate [Forecast [stats [Resds [

Dependent Variable: RTN

Method: ML - ARCH (Marquardt - Notmal distribution
Date: 03/27/12 Time: 16:47

Sample (adjusted). 1946M05 2008M1 2

Included ohkservations: 752 after adjustments
Convergence achleved after 10 iterations

Presample varlance: backcast (paramster= 0.7)
GARCH = C(3) + C(4)*RESID(-1}*2 + C(5)*GARCH(-1)

Variable Coefiiclent Std. Error z-Slatistic Prab.
o 0.012369 0.002007 6.161609 0.0000
AR(3) -0.080255 0.037956 -2.114426 0.0345

Variance Equation

c 0.000562 0.000254 2.211802 0.0270
RESID(-1)*2 0.075242 0.024762 3.03B454 0.0024
GARCH(-1) 0.785081 0.077603 10.11661 0.0000

R-squared 0.006681 Mean dependentvar 0.012662
Adjusted R-squared 0.005357 S.D.dependentvar 0.064419
S.E. ofregrassion 0.084247 Akalks info criterion -2.878153
Sum squared resid 3.085731 Schwarz criterion ~2.847417
Log likelihood 1011.886 Hannan-Quinn criter. -2.666311
Durbin-Watson stat 2,096852

Inverted AR Roots .22+.370 22-371 -.43

So the equation looks like:

rtn = 0.012369 - 0.080255rtn,_, + 5,
o} =0.000562 +0.075242u7, +0.78508102,

The coefficients of the lagged squared residuals and the lagged conditional variance
terms are highly statistically significant. In addition, the sum of the two coefficients is
generally taken as an indicator of persistence. Since their sum is 0.86, we can say that
shocks to the conditional variance will be highly persistent.

Residual check. Now we need to check for residuals. Are they 1.i.d.?
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Date 03!27!12 Time: 16:49

Bample: 1246105 2008M12

Included ohservations: 752

Q-stetistlc probabilities adjusted for 1 ARMA term(s)

Autacotrelation  Parlial Correlation AC PAC Q-Stat Prob

! LA 1 -0.046 -0.048 1.6319

! [ 2 -0.029 -0.030 2.2137 0137
UL H 3 0.012 0.008 2.3221 0.313
I i 4 -0.008 -0.008 2.3694 0.499
| g 5 0.030 0.030 3.0351 0.552
I ! 8 0074 0076 7.1496 0.210
i i 7 0.009 0.018 7.2142 0.301

Residuals from a white noise process indeed.

Forecast:

Estimate the equation on the sample till 2007 and then forecast the last year with a
one-step ahead forecast. We get.
For the dynamic.
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0 Actual: RTN
Forecast sample: 2008M01 2008M12
o4 - Incluted obsawvellons: 12
! Roo) Mean Squared Error - 0,067821
004 Mean Absolute Error 0049837
Mean Abs. Parcent Etror 101 7362
NiE Thall Ineguailty Coeficlent  0.614348
Blas Froporion 0470843
T L - Varlance Propurtion 0.550672
. = Covarlance Proportion 0082684
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For the static:

et gt T 1 Forecast RTNF

A Actual: RTN

Forecast sample: 2008M01 2008M12
Included obeemvetione: 12

Rool Mean 8quared Error 0070159

Mean Abaolute Error 0052014

Maan Abs, Percent Error 107.7240

"""I Thell Insquality Coeficiend 0,81 4588
Blas Proportion 0.392164

BT [ I N Varlance Proportion 0.500816
' . i Cuvarisnce Proporiien  0.108200
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Problem 2 . The below graph gives summary statistics of time series w;. Discuss it. Justify
your conclusions.
e Mean —0.000202 is not significant at 3% significance level since
|0.000202| < 25D = 2(0.045855)

e Skewness —0.458048 is significant at 3% significance level since
g g

5(x) 0.438048
-| = — == 2,14 > 2.
4 /——G/Nl (6/131)05

e Excess kurtosis K(X) -3 = 3.5351 — 3 = 3.351 is significant at 5%
significance level since

K(X)-3 3.551

Ty R VISV

=8.20 > 2,

o Distribution of w, ig not normal since p-value of Jargue-Bera test is
0.00000
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, Sample 1949M01 1960M12
™ & Observations 131 |
ER | [ Mean -0.000202
[ | Median 0.000000
1% i Maximum 0.140720
= Minimum -0,183804
1 Std. Dev. 0.045855
8- Skewness -0.458048
._ Kurtosis 5.551073
4 i -
| | “ | | Jarque-Bera  40.10349 |
- ) ) Probabilit 0.000000
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