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Abstract:

Stock market volatility plays a central role in finance. Decisions such as portfolio selection and
diversification, and risk management rely heavily on volatility estimates.

Financial time series exhibit a number of characteristics, the most important of which are volatility
clustering, heavy tail of underlying distribution, and the leverage effect. The ARCH model of Engle
(1982) was the first model that tried to account for some of these characteristics. This was
succeeded later by the more flexible GARCH model of Bollerslev (1986). Nevertheless, both models
failed to properly model the leverage effect. Although the literature has seen many proposed
models, perhaps the most striking of these models is the Asymmetric Power GARCH (APGARCH)
model proposed by Ding et al. (1993). Its ability to account for the asymmetric effect of good and
bad news on volatility has made it one of the most adopted model for volatility. In this paper, we
will attempt to model the daily returns of the CAC 40 index for the period between 2014 and 2018
using the APGARCH model on a sample of 1022 observations. We show that this model is far more
superior in capturing the leverage effect than alternative conditional volatility models.
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Irtncact2 Wlsall vzle ol ol bk,

Ljung-Box test

Irtncac”2 X-squared = 127.35, df = 10, p-value < 2.2e-16
X-squared = 158.14, df = 20, p-value < 2.2e-16

X-squared = 214.62, df = 40, p-value < 2.2e-16

R bl e slazeWl U slas) o 2yl

=YV Irncac2 sl S51sall (..:i)l.'c}J Sl e dldld Q\J\J\ b,y ds :(4)J§JJ\
(Y1) Irncac’2 duesd Blpall wile) Slage alald g1 310 LY Al

ACF of Irthcac2 PACF of Irthcac"2
uw
7] =
o |
LL
| O
5 s S
< T f:;“j =
N o
o I il 8
L [ CI:I

O 20 40 60 80 100 0 20 40 60 80 100

Lag Lag



16-1: » ) APGARCH 350 gnhy CAC40 el dagd) Wigal) OUE dordas

LY Gl | 1 (5)d gt
ARCH LM-test

data: Irtncac Chi-squared = 70.006, df = 12, p-value = 3.195e-10
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[Theodossiou (2000)] s [Fernandez and Steel (1998)] @b o» il s L1581 & &) Skewed-GED - (b
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el 2 YU 3 APGARCH(1,1) asadls 2ol

STUDENT SKEWED- GED SKEWED-
STUDENT GED
AKAIKE 2.751807 2.749636 2.766714 2.762248
BAYES 2.780748 2.783400 2.795655 2.796012
SHIBATA 2.751739 2.749543 2.766646 2.762155
HANNAN-QUINN 2.762795 2.762455 2.777702 2.775067
LOGLIKELIHOOD -1400.173 -1398.064 -1407.791 -1404.509
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(sl wisge aen APGARCH(1,1)

Estimate Std.Error t value Pr(> |t| )
omega 0.03099573 0.0041046124 7.551440 4.307665 e-14
aphal 0.10318136 0.0059155588 17.442368 0.000000 e+00
betal 0.90398402 0.0070183624 128.802698 0.000000 e+00
gammal 0.99999998 0.0003431604 2914.088962 0.000000 e+00
delta 0.79640566 0.1240381069 6.420653 1.356910 e-10
skew 0.91547868 0.0393322136 23.275544 0.000000 e+00
shape 6.71036553 1.2915083443 5.195759 2.038867 e-07
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Ljung-Box test data: zt
X-squared = 9.0007, df = 10, p-value = 0.532
X-squared = 22.065, df = 20, p-value = 0.337
X-squared = 36.425, df = 30, p-value = 0.1945
X-squared = 40.359, df = 40, p-value = 0.4544
R zebnd) Jo slazeVl e Ul sl e ydazad!

Ljung-Box jle| b,z jasde:(9)Jguen!
22 aylall i olae il e

Ljung-Box test data: th
X-squared = 3.1686, df = 10, p-value = 0.9772
X-squared = 5.033, df =20, p-value = 0.9997
X-squared = 11.079, df = 30, p-value = 0.9994
X-squared = 26.706, df = 40, p-value = 0.9469
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ARCH LM-test

data: zt Chi-squared = 3.3447, df = 12, p-value = 0.9926
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