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Assignment 7
The following GARCH model:
Mean Equation: rfuture, = a + Prspot, + &, (1)
i
" p 2z __ 2
Variance Equation: g, =a, + 25}5,2_ g T if{-ﬁ, 4 (2)
J=1 i=1
1. Test whether there exists significant ARCH effects.
g rspot = (spot/Ll.spot) - 1
(1 missing value generated)
g rfuture = (future/l.future) - 1
(1 missing value generated)
reg rfuture rspot
Source 58 df M5 Mumber of obs = 7.683
F{1, 7681) = E787.78
Model .B81531231 1 .B1531231 Prob = F = f.o0a0
Residual L.B17327485 7,681 2.2559e-06 R-squared = f.4691
Adj R-squared = B.4691
Total .B3263097495 7,682 4.248%e-06 Root MSE = .Bals
rfuture Coef. S5td. Err. t P=|t| [95% Conf. Intervall
rspot .7BB9924 .BB95766 B2.39 f.008 .77B2196 L.BBT77651
_cans 7.58e-06 .aeeel7l B.44 f.658 -. 000026 .paeaq1z

estat archlm
LM test for autoregressive conditional heteroskedasticity (ARCH)

Lags(p) chiz df Prob = chi2
1 6.951 1 0.00884
H8: no ARCH effects vs. H1l: ARCH(p) disturbance

The p-value of the ARCH effect test is 0.0084 which is less than 0.05, we reject the null
hypothesis. Therefore, there exists significant ARCH effects.

2. Estimate GARCH(p,q) for spot return (rspot) using future return (rfuture) as
explanatory variable for mean equation — determine the most appropriated order p and
q for variance equation using SBIC given the maximum lag equals to 2.
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. arch rfuture rspot, arch(l/l) nolog
ARCH family regression
Sample: 2 - T76B4 Number of obs = 7,683
Distribution: Gaussian Wald chi2il) = 110B69.06
Log likelihood = 39218.14 Prob = chi2 = 0.o0000
0PG
rfuture Coef. 5td. Err. z P=|z| [95% Conf. Intervall
rfuture
rspot .B122742 .B0243495 332.97 0.000 .B@T74929 .B1708555
_cons -1.7Be-06 .aoeel129 -0.14 0.890 -.000027 .0o0p2324
ARCH
arch
LT, .2336904 .B0BB1368 28.72 0.000 2177425 .2496383
_cons 1.84e-06 B.36e-00 219.04 0.000 1.82e-06 1.86e~-06
. estat ic
Akaike's information criterion and Bayesian information criteriaon
Model Obs 1l{null) 1l{model) df AIC BIC
7,683 39218.14 4 -78428.29 -78400.5
Mote: M=0bs used in calculating BIC; see [R] BIC note.
arch rfuture rspot, archi(l/2) nolog
ARCH family regression
Sample: 2 - 7684 Number of obhs = 7,683
Distribution: Gaussian Wald chi2(l) = 1PB339.74
Log likelihood = 39351.85 Prob = chi2 = 0.o0000
0PG
rfuture Coef. Std. Err. z P=|z| [05% Conf. Interval]
rfuture
rspot .B356571 .B025388 329.15 0.000 .B306B11 .B406332
_cons -. 0000147 9.46e=-06 -1.55 8.122 -, 0000332 3.90e-06
ARCH
arch
LY. .2468027 .B0879396 31.09 0.000 .2312414 .262364
L2. .1914993 .Bo6ER912 31.44 0.000 1795608 .2034378
_cons 1.50e-06 1.03e-08 145.53 0.000 1.4Be-06 1.52e-06
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. estat ic
Akaike's information criterion and Bayesian information criteriaon
Model 0bs Ll({null) 1l{model) df AIC BIC
7,683 . 39351.85 5 -78693.69 -T7BG58.96
Note: M=0bs used in calculating BIC; see [R] BIC note.
arch rfuture rspot, arch({l/1) garchil/1l) nolog
ARCH family regression
Sample: 2 - 7684 Number of obs = 7,683
Distribution: Gaussian Wald chi2il) = 144308.34
Log likelihood = 30605.82 Prob = chi2 = b.oooo
0PG
rfuture Coef. Std. Err. z P=]z| [05% Conf. Interwval]
rfuture
rspot .B1635249 .002149 379.88 0.000 .B121409 .B205648
_cons 9.03e-06 .oo00117 B.77 0.442 -. 000014 .ooon32
ARCH
arch
L1. .1583002 .B035413 44.73 0.000 .15144495 .165331
garch
B .7734087 .0038485 200.97 0.000 . 7658650 .7BRO516
_cons 1.95e-07 5.80e-09 33.59 0.000 1.84e-07 2.06e-07
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estat ic
Akaike's information criterion and Bayesian information criterion
Model Obs L1l{null) 1l({model) df AILC BIC
7,683 39695.02 5 -709380.04 -79345.3
Note: N=0bs used in calculating BIC; see [R] BI( note.
arch rfuture rspot, archi(l/1l) garchil/2) nolog
ARCH family regression
Sample: 2 - TEB4 Mumber of obs = 7,683
Distribution: Gaussian Wald chi2(l) = 11BB73.B81
Log Llikelihood = 39697.75 Prob = chi2 = f.0000
0PG
rfuture Coef. S5td. Err. z P=]z| [95% Conf. Intervall
rfuture
rspot 8153013 LB023647 344.78 B.080 .BlRBGEES .B19936
_cans B.43e-06 .go@ells 8.71 B.476 -.00008148 . B008316
ARCH
arch
L1. 172934 .B061174 28.27 B.o0a 1609441 .1849239
garch
L1. 6135791 8318701 19.75 B.080 5526828 6744754
L2. 1482146 LB250325 5.68 B.080 8911518 1892774
_cons 2.00e-07 B.64e-090 24.17 f.o0a 1.92e-07 2.26e-07
estat ic
Akaike's information criterion and Bayesian information criteriaon
Model Obs  1l{null} 1l{model) df AIC BIC
7,683 39697.75 B -79383.5 -79341.82

Mote: N=0bs used in calculating BIC; see [R] BIC note.
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arch rfuture rspot, archi(l/2) garchil/l) nolag
flat leg likelihood encountered, cannot find uphill direction
ri43a);
arch rfuture rspot, archi(l/2) garchil/2) nolog
ARCH family regression
Sample: 2 - TEB4 Mumber of obs = 7,683
Distribution: Gaussian Wald chi2(l) = 118222.84
Log likelihood = 39717.26 Prob = chi2 = f.0000
0PG
rfuture Coef. Std. Err. z P=|z| [05% Conf. Interval]
rfuture
rspot .B240949 .B024822 332.00 f.008 .B192298 .B2B96
_cans 5.B5e-06 .Beeel11s9 B.B3 8.4089 - BAaep135 .paep33z
ARCH
arch
Ele .1320643 .ae33pe0 40.28 o.oon 1264947 .1394339
L2. .1345768 .B032471 41.45 0.o08 1282126 .140041
garch
Li. -. 18085627 .ae401 -45.83 f.008 -.18B84221 =-. 1727833
L2. .8lelaez2 .B834601 234.12 f.008 .B833184 .B16BB19
_cons 2.94e-07 1.07e-08 27.39 b.ooa 2.73e-07 3.15e-07
estat ic

Akalke's information criterion and Bayesian informatlion criterion

Model Obs 1l(null) 1l{model) df ALC BIC
7,683 38717.26 7 -79420.51 =79371.89
Mote: M=0bs used in calculating BIC; see [R] BIC note.

By estimating GARCH models, in order to identify the order of GARCH (p,q), the model
of GARCH22 or arch(1/2) garch(1/2) has the lowest SIC which is -79371.89. Therefore, the
order of GARCH(p,q) is p =2 and q = 2 or GARCH(2,2).
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3. From (2), predict the variance of future return (rfuture).

. predict sigmahat, v

. line sigmahat t

.00008
|

.000086
|

Conditional variance, one-step
00004
1

.00002
|
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