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ABSTRACT

The aim of this paper is to examine JURI (Japan, U.K, Romania, India) stock markets volatility using an asymmetric GARCH
models approach. JURI stock markets form an apparently atypical conglomerate, but with a very high investment potential.
Empirical analysis includes GARCH (1, 1), EGARCH (1, 1) and GJR GARCH models. The study provides additional empirical
evidence regarding investment opportunities and risk management based on international portofolio diversification.
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INTRODUCTION

This research paper presents an alternative perspective for
the purpose of financial investment in accordance with the
selected country development, degree of stock market volatil-
ity, leverage effect and informational impact on stock market.
Empirical analysis includes GARCH (1, 1), EGARCH (1, 1)
and GJR GARCH family models. The acronym JURI includes
the following stock markets : Japan, U.K, Romania, India. Be-
yond the original selection mode, this quartet seemingly an-
tagonistic is based on non-random criteria. Essentially, JURI
stock markets are distinguished by a geographic symmetry ie
two couples Europe-Asia. Moreover, Japan and UK are both
developed markets, while India and Romania are emerg-
ing markets, but in different categories, namely secondary
emerging and frontier. Nevertheless, economic, historical,
political, social, demographic and cultural criteria generate
a strong area of investment influence. In this respect, the
relations between India and Japan have traditionally been
very strong, extremely long and multilateral. Moreover, In-
dia and UK relation is characterized by strong ties of quite
recent history, including intensified trade and investment in-
ternational linkages. The relationship between U.K and Japan
has profound implications especially in recent terms of glo-
balization, strategic partnerships and financial liberalization.
On the other hand, Romania is a country of great contrasts,
ie a multifaceted miniature of the other three countries, so as
similarities, but especially as differences. The financial bene-
fits provided by international portofolio diversification are very
attractive in the context of JURI stock markets.

APPLIED METHODOLOGY

Empirical research provided by this article focuses on
the application of GARCH class models in order to high-
light the leverage effect and estimation of time series for
JURI stock markets. ARCH (1, 1) model presented by
Engle (1982), this is kind of first model which represents
Autoregressive conditional heteroskedasticity and bases
on conditional variance of error term at beginning of time
represented by (t) and which is always expected to be
positive always, depends on realized value of squared
error terms in pervious time periods. This model can be
explored as:
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The previous model is an ARCH (q) where (q) refers to order
of lagged squared returns which is included in model and
ARCH (1) model is as Nt =% ¥ 0U; here, (ht) refers to
conditional variance which we have discussed above. During
the formulation process, we need coefficients for positive con-
ditional variance to form equation for GARCH (1,1) as :
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GARCH (1, 1) was introduced by Engle (1982) further it is
extended by Bollerslev (1986) and again by Nelson (1991).
This is most popular Generalized autoregressive conditional
heteroskedasticity (GARCH) model, and calculates weight-
ed average of constant (w), yesterday’s forecast of closing
indices (a,,,%) and represents ARCH term, and yesterday’s
squared error (B, h_,) and this represents GARCH term.
Despite the fact is most popular model GARCH (1, 1) has
also limited by finding out leverage effect which is also called
asymmetric effect in time series of JURI stock markets. Nel-
son (1991) has provides Exponential GARCH or EGARCH
model which assures confidence for positivity of conditional
variance. It covers the asymmetric impact. The specimen of
EGARCH model can be explored as;

Logh=w+B,logh_ +a[6V  +Vy{V,|-EV,}I
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This model guarantees positive variance because of h=
exp (R.H.S.) > 0 always and 8V, covers asymmetric effect.
Nevertheless this model is also limited to tell about effects
of good news and bad news. Glosten, Jagannathan and
Renkle (1993) have developed GJR-GARCH model which
estimates effects of good news and bad news from JURI
markets stock indices. This model also covers asymmetric
or leverage effect confidently. GJR-GARCH can be express
as:

ht SwH CIWUHZ + Bw h¢-1 +6 |¢-1 UMZ

Here | ,=1ifu, <0 and |, = 0 or otherwise and if & >
0, we say that there is a leverage effect. This model also
represents effect of good news or bad news on volatility. If
(u,, > 0), that has an effect of a, u 2 on the variance and
represents effect of good news on volatility, while bad news
effects (u,, < 0) has an effect of (a,+6) u,_,? on the variance.
Table-1 represents descriptive statistics for JURI stock mar-
kets.
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TABLE - 1 DESCRIPTIVE STATISTICS
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Source: Author’s computation using stock indices
Focused observation of table-1 identifies that mean for de-
veloped markets (Japan and UK) represents negative value.
It suggests that central tendency of returns is either under-
performing or represents loss on past investment. Table 1
also included results obtained from Augmented Dickey Fuller
test (ADF) which test for unit root in series and preventing
ARCH presence. Test statistics provides stationary of data
and proves no unit root problems, which allows ARCH effect
to the JURI market indices at level of 0.01 now, it allows pro-
cessing GARCH modeling for all sample markets. A detailed
result of ADF test is graphically presented in Fig 1. represents
log-return series which has no unit root problems and allows
ARCH effect.

Figure 1 Log returns series of JURI indices
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Above figure represents large series of stock indices data
from JURI stock markets. Secondly, we failed to notify years
and this makes difficult to read above figures. All sketch-
es which diverted to upside in graph that suggests positive
volatility and otherwise. Most interesting part of this paper,
it includes three basic kinds of types of markets out of four.
The series return covers comparatively developed market
(Japan, UK), secondary emerging market (India), and frontier
emerging market (Romania). It suggests the degree of vola-
tility at different kind of markets for the same period of time.
We noticed that secondary emerging market and emerging
markets reacts more to reflect non-conditional volatility com-
pared to developed markets. All time series of JURI markets
verified significant at level of 1% in Augmented Dickey Fuller
test (ADF) and it includes no unit root problems, which allows
implement GARCH modeling to estimate JURI markets. All
models follow Generalized Error Distribution (GED) error in-
stead of normal distribution.

The outcomes of GARCH (1, 1), Exponential GARCH and
GJR-GARCH are specified in table 2. With exception of GJR-
GARCH model in the case of Romania-BET-C, all models
fitted in rest sample countries. We start to understand re-
sults starting with GARCH (1, 1). It involves ARCH term and
GARCH term and thus, we can formulate (a, + B,) for JURI
markets.

GARCH (1, 1) model;

Japan (NIKKEI225) = (a,) +( B,) = 0.0959045 + 0.87700
0.9729045

UK (FTSE100) = (a,) +( B,) = 0.101592 + 0.8913 60
0.992952

Romania (BET-C) = (a,) +( B,) = 0.222399+ 0.761619
0.984018

India (BSE-SENSEX) = (a,) +( B,) = 0.121162 + 0.862926 =
0.984088

Mean and Variance of GARCH (1, 1) model for NIKKEY225
from Jan 00’ to Jan 13’

It is apparent that GARCH (1, 1) outcomes (a,) +( B,) is less
that (1) that suggests that all models perfectly fitted in model.
What all we learn here is outcomes of (a,) + (B,) which near
to (1) is secures first preference for investment, hence, UK
(FTSE100) (0.992952) is priories compare to Japan (NIK-
KEI225) (0.9729045) in case of developed countries. There
is very less difference in outcomes of secondary emerging
market India (BSE) (0.984088) and frontier emerging market
(Romania) (BET-C) (0.984018). Nevertheless we can see im-
pact of global financial crisis on all kinds of markets. Investors
can priories market either according to criteria for security and
volatility with considering overall outcomes of descriptive sta-
tistics. To estimate leverage effect it was employed Exponen-
tial GARCH or EGARCH as the following model formulation
for Japan (NIKKEI225) markets. The model is formulated with
specimen formula which is prescribed in methodology.

Exponential GARCH model (GED distribution)

Japan (NIKKEI225)=Log h,=0.000137937 (w) + 0.959787(B,)
log h, +0.205054 (a,) [V, + 0.324972 (y}{|V,,| - EIV,,}]
Mean and Variance of EGARCH model for NIKKEI225 from
Jan 00’ to Jan 13’

The above equation represents outcomes of four parameters,
namely, w,B, a and y. Here we can see that 0.205054 (a)
parameter represents a magnitude effect or the symmetric
effect of the model, this is also called GARCH effect. Further,
0.324972 (y) parameter measures asymmetry or the leverage
effect, and the most important parameter of the model which
makes EGARCH model allowed for testing asymmetries. A
focused observation of above execution gives idea that (y)
represents positive value (non-zero), it suggests that Japan
market has asymmetric effect or leverage effect. Neverthe-
less other sample markets have also non-zero value for (y)
which confirms existence of leverage effect in all sample
markets. However, we have not made partition in series. An
asymmetric series suggests that bad news has more effect
on volatility (negative news) compared to good news (positive
news). Therefore the results of diagnostics tests proved that
all sample JURI series models are correctly specified (see
table 2).

GJR-GARCH model (GED distribution)
Japan (NIKKEI225) h, = 0.000120387 (mean)(w)

+0.00000776536 (w)+ 0.0875539 (a,)u, 2 + 0.324972 (y) +
0.868170 (B,) h,,

Mean and Variance of GJR-GARCH model for NIKKEI225
from Jan 00’ to Jan 13’

Previous model suggests that for Japanese stock market the
impact of good news has a magnitude of 0.0875539, while
the impact of bad news has a magnitude of 0.0875539-
0.324972 = -237418.
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TABLE - 2 GARCH CLASS MODEL ESTIMATIONS
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The volatility of JURI stock markets have been investigated
and modeled using symmetric model GARCH (1, 1) and two
nonlinear asymmetric models, Exponential GARCH (1,1) and
GJR-GARCH (1,1). Skewness also measures degree and
direction of asymmetry effect or called abnormal distribution
which has left long tail or negative skewness. It also reflect-
ed by kurtosis which measures clustering distribution of stock
market indices. Empirical analysis suggested the existence of
asymmetric effect on all JURI markets and news impact curve
by GJR-GARCH model. Descriptive statistics shows that all
markets has negative skewness or leptokurtosis effects with
left tail and high kurtosis (7.76) BET-C than normal level of
(3). GARCH (1, 1) modeled well for JURI stock markets and it
ranks UK from developed markets compared to Japan market
and India and Romania stand alone for secondary emerging
market and frontier market. We failed to employ GJR-GARCH
model on BET-C thus, we do not have news impact formula-
tion for Romania stock market as an exceptional case, while
GJR modeled well for rest sample markets. Results suggest
that JURI markets have higher impact of bad news with high-
er magnitude than good news. In addition, EGARCH model
clearly revealed the estimation of leverage effects which was
significant for all sample markets. The results of all GARCH
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