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Abstract. Volatility Spillover refers to the interaction between volatilities of different financial markets and volatilities
can transfer between markets. It is generally understood that the volatility process will show the extent to which new
information is assimilated by the market. The paper studies financial innovation management of the Volatility
Spillover between the Indian Gold Futures and Spot Gold Commodity Market. This study has used the daily price of
futures and spot market of Multi Commodity Exchange, Mumbai for a period of seven years from 1st October 2009
to 30th September 2016. The study employs Bivariate Exponential Generalized Autoregressive Conditional
Heteroscedasticity (EGARCH) model to investigate innovative management of the volatility spillover dynamics. The
Bivariate EGARCH Model result reveals that the GARCH effects are statistically significant, signifying that the
degree of volatility persistence exists in the case of both Gold futures and spot market returns. This result indicates
that there is a tendency for volatility to continue for long periods in both the markets, once a shock has occurred.
The leverage effect parameters are positive and statistically significant for both futures and spot market return,
indicating the existence of leverage effect. This indicates that positive shocks have a greater impact on this market
than the negative shocks. The spillover coefficients are statistically significant for both futures and spot market
return, indicating significant bi-directional spillovers exist across the futures and spot markets of Gold. The result
indicates that the investor can use the information of one market to predict the behaviour of the other market. All the
available information is reflected in the current price as the market assimilates immediately new information and as
a consequence, there are no arbitrage opportunities. In contrast to the widely accepted hypothesis of the futures
market, that due to its cost and hedging advantages, the futures market leads the spot market, the Indian Gold
Futures market, during the period of study, fails to provide early information to spot market.
Keywords: EGARCH, gold futures, spillover, spot market returns, volatility.

Introduction. The basic characteristic of an efficient market is that the spot and futures market
assimilate the fresh information available in the market at the same time. Market factors like constraints of
short sale, cost of transaction, liquidity and other constraints results in a lead lag relationship between the
cash and the futures market. Volatility Spillover refers to the interaction between volatilities of different
financial markets and volatilities can transfer between markets. It is generally understood that the volatility
process will show the extent to which new information is assimilated by market. Volatility spillovers are
important as the arrival of new information is shown by changes in volatility (Cheung and Ng, 1996). The
presence of volatility spillover indicates that one large shock surges the volatilities of not only its own
market, but also in other markets as well (Hong, 2001). If volatility spillovers exist from one market to the
other, then market agents who need to cover their risk exposure may use the market, which is transmitting
volatility. As an example, we can say that the immediate impact and lagged effect of shocks between spot
and derivatives price will facilitate decision-making regarding hedging and budget (Wahab and Lashgari,
1993). In short, an enhanced understanding of the dynamic relationship between spot and futures prices
and its relation to basis helps to hedging in a more efficient way. Furthermore, information transmission can
be measured by studying the volatility spillovers (Chan et al., 1991).

Literature Review. Volatility Spillover is an area of research where substantial attention has been
given (Mallika and Sulphey, 2018), and volumes of literature has been accumulated. Lin and Tamvakis
(2001) examined the spillover effects of energy futures on New York Mercantile Exchange (NYMEX) and
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the International Petroleum Exchange (IPE) in both non-overlapping and simultaneous trading hours.
The results indicated that there is spillovers in mean returns found in the IPE morning section between
the NYMEX and IPE energy futures markets. NYMEX effectively integrates past information; in addition
to bidirectional transmission of variance spillovers. Furthermore, it was found that during simultaneous
trading in both the markets, substantial spillover effects are present; in spite of the fact that the closing
price of the proceeding day on NYMEX, noticeably affects IPE morning prices.

Yang et al. (2003) explored the volatility spillovers that take place in three main regions related to
wheat production and exporting regions, namely, U.S., Canada, and the European Union (EU) for the
period 1996-2002. The researchers studied the volatility spillover by employing the multivariate GARCH
model and the results indicated that the volatility transmission occurs from Canada and the EU to the US
and not vice versa. Moreover, there is volatility transmission from the EU to Canada and not vice versa.
Feng et al. (2003) undertook a study in Malaysia based on analyzing the mechanism related to
intertemporal information transmission that takes place between the palm oil futures market and the
physical cash market. For carrying out the analysis, standard GARCH model estimation, Vector Error
Correction Model, Granger Causality test and Super exogeneity test were used. The results indicated
that there exists bidirectional volatility spillover amongst the two markets and cannot identify the price
leader.

In a study conducted in Japan by Xiaoging and Fung (2005), the bivariate asymmetric GARCH
model was used for investigating the flow of market information for gold, platinum, and silver futures
contracts traded in both markets of the US and Japan. It was seen that there exist strong pricing
transmissions across the two markets for these metal contracts. However, in case of returns, the
direction of information flow is from the US market to Japanese market. The analysis indicated that
strong volatility spillover feedback effects is existent between the two markets whose impact is
equivalent and comparable.

Azizan et al. (2007) employed bivariate Auto Regressive Moving Average ARMA (p,q) EGARCH
(p,q) model's specifications for investigating the return and volatility spillovers between the futures
market and spot market of Malaysian crude palm oil. The researcher used the daily price data of crude
pam oil futures and spot markets between January 1990 and December 31, 2003. The results
demonstrated that for both returns and volatility bidirectional information transmission takes place
between the two markets. Using a dynamic conditional correlation GARCH model, Lien and Yang (2009)
explored the short run return and volatility spillovers among the three major international copper futures
exchanges: London Metal Exchange (LME), New York Mercantile Exchange (NYMEX), and Shanghai
Futures Exchange (SHFE). The results indicated that there is strong return and volatility spillovers
between LME and NYMEX. Furthermore, the results demonstrated significant bidirectional return
spillover between LME and SHFE and unidirectional volatility spillover form the LME to SHFE.

Wu et al. (2011) used a volatility spillover model to study the spillover effects from crude oil prices to
corn prices. The analysis showed that there are significant spillovers from crude oil prices to both corn
cash and futures prices. On the basis of this strong volatility link, in order to manage corn price risk by
using oil futures, implementation of a new corn-hedging strategy was proposed. Kaltalioglu and Soytas
(2011) used agricultural raw material spot prices (ARMI), food spot prices (FPI), and oil spot prices (OPI)
from 1980 to 2008 for studying the volatility spillover among oil, food consumption item, and agricultural
raw material. The analysis showed that there exists no volatility spillover from oil markets to food and
from oil markets to agricultural raw material market but there exists a bidirectional spillover between
agricultural raw materials and oil markets.

Using VAR-GARCH model, Mensi et al. (2013) examined the volatility spillover between the S&P
500 and commodity price indices for energy, food, gold and beverages for the period between 2000 and
2011. The results indicated that volatility spillover exists between the S&P 500 and commodity markets.
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Furthermore, the oil and gold markets are highly influenced by the volatility of the S&P 500. Truijillo-
Barrera et al. (2012) examined the volatility spillovers among the crude oil futures market, ethanol and
corn futures markets from 2006 to 2011. The results indicated that there is strong volatility spillovers
from crude oil to corn and ethanol markets as well as from the corn to ethanol market, but the opposite is
not true.

Nazlioglu et al. (2013) examined the volatility spillover between oil and agricultural commodities-
wheat, corn, soyabean, and sugar — for both pre (1986-2005) and post food price crisis (2006-2011)
period. It is only post crisis that oil market risk is transmitted to corn, wheat, and soya bean markets.
Volatility spillover was seen from wheat to oil market during both the periods, but sugar market is not
affected by oil market risks. Ewing and Malik (2013) incorporated the structural breaks and then studied
the volatility spillovers between the gold and oil futures by using univariate and bivariate GARCH
models. After taking structural breaks into account, it was observed that there exists strong and direct
volatility spillover between gold and oil returns.

Sehgal et al. (2013) used the GARCH-BEKK model for examining the volatility spillovers between
the spot and futures markets in addition to the futures prices of three strategically linked oil markets:
New York Mercantile Exchange (NYMEX), Inter-Continental Exchange (ICE), and Multi Commodity
Exchange (MCX). It was confirmed that there was bilateral volatility spillovers between ICE futures and
spot market. The innovations in the spot market had positive effect on the current futures price volatility,
whereas the effect was negative from futures to spot market. There is unilateral volatility spillover from
futures to spot market for MCX, and the effect was negative. In the case of NYMEX, there are no short-
term volatility spillovers; rather there is a long-term volatility spillover from futures to spot.

Using trivariate volatility spillover model, Sy et al. (2015) investigated about the volatility spillovers
that take place from the futures market of soyabean oil (SO) to the spot and futures markets of crude
palm oil (CPO). The results suggested that between SO futures and CPO futures markets there exists
long run equilibrium relationship, but relationship does not exist between SO futures and CPO spot and
between CPO futures and CPO spot prices. The volatility spillover takes place from SO futures prices to
CPO spot and futures prices. Furthermore, the markets react more to bad news rather than good news.
Thenmozhi and Priya (2008) used an univariate EC-EGARCH model for investigating the volatility
spillover process between commodity futures and spot market for gold, silver, and crude oil in MCX,
NYMEX, and TOCOM. The analysis indicated that bidirectional volatility spillover is existent for all the
commodities in all the exchanges except for crude oil in MCX. Furthermore, it showed that asymmetric
effect between futures and spot market exists for all the commodities in the exchanges except for gold
market in MCX.

Using futures and their corresponding spot indices of 4 commodities in Multi-Commodity Exchange,
Mahalik et al. (2009) studied the price discovery function and volatility spillovers in the Indian Cash and
Futures Commodity market. VECM was used for examining the price discovery, and the bivariate
EGARCH was used for studying volatility. The study revealed that in the agricultural, energy and
commodity index, the discovery of price takes place in the futures market, but in the metal market, there
is no co-integrating relationship between spot and futures market. Furthermore, it was seen that volatility
spillover takes place from future to spot market for all the markets under study except the agricultural
market, where the volatility spillover is from spot to future market.

Shihabudheen and Padhi (2010) employed bivariate EGARCH (1, 1) model for examining the
volatility spillover of six Indian commodities, namely, gold, silver, crude oil, castor seed, jeera and sugar.
The results indicated that the volatility spillover takes place from futures to spot prices for all the
commodities except sugar, where the volatility spillover exists from spot to futures. Srinivasan and
Ibrahim (2012) used Bivariate ECM-EGARCH model for studying the process of discovery of prices and
volatility spillovers in futures and spot markets of Gold in National Commodity Derivatives Exchange.
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The research observed that a leading role is taken by the Gold spot market and aided in discovery of
Gold price. In addition to this, it was seen that the volatility spillovers was more from the spot to futures
market than vice versa, which means that the flow of information is stronger from spots to futures
market. Furthermore, it is observed in the study that there is no maturity and efficiency in the gold futures
market with dissemination of information.

Srinivasan (2012) analysed the volatility spillovers among the four futures and spot indices, namely,
MCXAGRI, MCXENERGY, MCXMETAL, and MCXCOMDEX of Multi Commodity Exchange of India by
using bivariate EGARCH model. The results indicated that though there is persistence of bidirectional
volatility spillover, for all MCX commodity markets the volatility spillovers takes place from the spot to
futures market. Sehgal et al. (2013) examined twelve actively traded commodities from agricultural,
metal and energy, and four futures indices and their spot prices for studying the price discovery and
volatility spillover relationships. The research demonstrated that discovery of price takes place in the
futures market for Chan, guarseed, Soyabean, Zinc, Lead, Copper, and Natural Gas as well as in
Comdex, MCX Metal, and MCX energy indices. Volatility spillover from spot to futures market was
confirmed in three commodities - Soyabean, Zinc and Natural Gas.

Mantu et al. (2014) applied bivariate EGARCH model for examining the volatility spillovers in Indian
spot-futures commodity markets by using agriculture price index (LAGRI), energy price index
(LENERGY), aggregate commodity index (LCOMDEX) and metal price index (LMETAL) of Multi-
Commodity Exchange. It was observed that no co-integrating relationship is present between metal
futures price index and metal spots price index. The analysis carried out by using bivariate EGARCH
showed that for LENERGY and LCOMDEX index the volatility spillover takes place from futures to the
spot market, whereas agriculture spot price index acts as a source of volatility towards the agriculture
futures price index.

Gupta and Varma (2015) examined the volatility spillovers between the futures and spot markets of
rubber in India by using GARCH. It was observed that there is volatility persistence in both the markets.
Furthermore, the Granger Causality test proved that there is bidirectional volatility spillover in the two
markets, thereby, implying that spot price is both cause and consequence of futures trading activity in
rubber. Volatility Spillovers have been analysed between stock futures and spot market (Chin et al.,
1991; Kawaller et al., 1990; Thenmozhi and Thomas, 2007; Karmakar, 2009; Pati and Rajib, 2011; Yang
et al., 2012); between commodity spot and futures (Srinivasan and Ibrahim, 2012; Sehgal, Rajput and
Florent-Deisting, 2013); between oil markets globally (Sehgal et al., 2013) and between international
stock markets (Booth et al.,1997). There are also many studies about volatility spillovers between spot
and future exchange rates of currencies (Wang and Wang, 2001; Hong, 2001).

In various studies like those conducted by Wang and Wang (2001), Srinivasan and Ibrahim (2012)
and Sehgal et al. (2013), etc., unidirectional volatility spillovers have been found, whereas researches
conducted by Chin et al. (1991), Patia and Rajib (2011), Bhar (2001), Kanas (1998), Sehgal et al. (2013)
and Karmakar (2009), etc. have found bi-directional volatility spillovers. Thus, there is substantial
evidence of both unidirectional and bi-directional volatility spillovers between markets. GARCH models
have been used to examine volatility spillovers between markets in all these researches. Engle,
Takatoshi and Lin (1990) were the first to introduce the theory of volatility spillovers based on GARCH
models. They called the volatility spillovers as «meteor showers».

Methodology and research methods. Nature and Data Sources: The study on financial innovation
management of volatility spillovers for Gold Futures uses diurnal closing price of Futures contract and
spot market of gold having a trading unit of 100 grams. The study is conducted for seven years from 1st
October 2009. The data regarding Gold Futures contract and Spot Gold have been taken from the
official website of Multi Commodity Exchange (MCX). Throughout this study, spot and futures market
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returns are expressed as continuously compounded or log returns (hereafter returns) at time t, Rt, is
calculated as follows:

Rt = log (Pt/Pt—1) = log Pt- log Pt —1 Q)]

where Pt and Pt-1 are the daily closing prices of the gold futures contract and its corresponding
underlying spot market at days, t and t-1, respectively.

The study has been restricted to the prices of the near month contract, as it is seen that maximum
liquidity is around the near month contract. A combined price series is formed by roll over process for
nearby month futures for all contract's months under study. That is, the price is taken from the next
maturing contract, when the near contract is approaching maturity. The shift to the next month contract is
done one day before the expiry of the nearby contract.

Volatility Spillover: The study employs Exponential Generalized Autoregressive Conditional
Heteroscedasticity (EGARCH) model to investigate innovative management of the volatility spillover
dynamics. The basic GARCH is symmetric and does not record completely the asymmetry effect that is
integral to most stock markets return data also known as the «leverage effect». As far as analysis of
financial time series is concerned, the asymmetry effect shows the specific nature of times series on
asset prices that «bad news» tend to increase the volatility rather than «good news» (Black, 1976;
Nelson, 1991). The Exponential GARCH (EGARCH) model proposed by Nelson (1991) is particularly
developed to document the asymmetry shock to the conditional variance. The Exponential GARCH
model specifies conditional variance in logarithmic form, which means that there is no need to impose
estimation constraints in order to avoid negative variance Nelson (1991). The mean and variance
equation for this model is given by:

R, =a+bR,_; +¢ )
&|l-1N (0, hy) 3)
log(h,) = a+ X7, Jh_ +39, Jh_ +3P_ Sihe @)

where, & captures the asymmetric effect. The exponential nature of EGARCH makes sure that even
of the parameter values are negative, that the conditional variance is always positive; thus, there is no
need for parameter restrictions to impose non-negativity.

Bivariate EGARCH (1;1) model is used in this study to investigate the volatility spillover process. In
spite of GARCH-type models being more popular in modelling the volatility process in financial series,
EGARCH is used as the empirical studies have shown that the EGARCH model can more accurately
describe the volatility dynamics (Bhar, 2001; Clinton and Michael, 2002). Thus, the present study
examines the volatility spillover process using bivariate EGARCH (1, 1) model.

et = (if;;) At—1~N(0,Q), Qt = {pijoi, taj, t} (5)
In(o2s,t) = ws + Ps
= \/Z +ts + 2L+ asin(o?t — 1) + ysin(e,f, t — 1) (6)
Ot—1 I Ot—1
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o1 |2
Ot—1 I
The un-auto correlated residuals, €7t and €s; in equation (6) are obtained from the VECM model and

Q t-1 is the information set at t-1. Equations (6) to (7) are then simultaneously estimated by maximizing
the log-likelihood function:

In(o2f,t) = wf + Pf +Z—:+ afIn(o?t—1) + yfn(e,fs,t—1) (6)

L®) = — ZZ—1(ln[ﬂt] + Et’Qr,_,lgt) (7)
where © is the 13X1 parameter vector of the model.

This two-step approach (the first step for the VECM and the second step for the bivariate EGARCH
model) is asymptotically equivalent to a joint estimation of the VECM and EGARCH models (Greene,
1997). Estimating VECM and EGARCH model in one step is a complicated step and involves a large
number of parameters. In addition, the residuals of Error Correction Term should be included in the
conditional variance equation for estimating the volatility spillover. Otherwise the model will be mis-
specified, and the residuals obtained in VECM will be biased.

Results. As for the preliminary steps of the analysis, the study employed Augmented Dickey Fuller
(1979) test for testing unit roots and its result are given in Table 1. According to the Augmented Dickey
Fuller test results, the null hypothesis of non-stationary for spot and futures returns series of Gold are
rejected at one per cent level, signifying that the return series of spot and futures markets are stationary.

Table 1. Augmented Dickey-Fuller Test Results

ADF Test Statistics
Variables Intercept Intercept & Trend Intercept lnt.?.rr:i%t &
Level First Difference
Spot -2.128924 -0.943854 -37.89101* -37.97604*
Futures -2.117922 -1.023131 -40.83142* -40.90840*

Note: * — indicates significance at one percent level. Optimal lag length is determined by the Schwarz
Information Criterion (SIC)

Source: survey data.

To assess the distributional properties of spot and futures return series, descriptive statistics are
reported in the Table 2. There is evidence that market returns of futures and spot series are negatively
skewed and also the kurtosis values of the market return series was much higher than 3 indicating that
the spot and futures return distributions of Gold is fat-tailed or leptokurtic. Besides, the spot and futures
return series is non-normal according to the Jarque-Bera test, which rejects normality at the 1% level.
Moreover, the table reports the Q-statistics of Ljung-Box test for the standardized residuals and squared
standardized residuals conducted up to 36 lags. The autocorrelation and ARCH effects is detected by
the Q-statistics results in the time series as, in the case of both futures commodity market and gold spot
market returns the standardized residuals and squared standardized residuals are auto correlated.

Furthermore, the null hypothesis of no ARCH effects is tested using the Engle (1982) ARCH-LM test
statistics and its results are reported in the Table 2. There are significant ARCH effects on the spot and
futures return data series of Gold commodity markets. This is confirmed, as the ARCH-LM test statistics
are highly significant at one per cent level.
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Table 2. Descriptive Statistics of Return Series

Statistics Spot Futures
Mean 0.000378 0.000381
Standard Deviation 0.008925 0.010021
Skewness -0.308646 -0.412195
Kurtosis 8.725375 11.89486
LB-Q(36) 57.086* 77.761*
LB2-Q(36) 473.79* 218.03*
JB 1970.314* 4741.341*
ARCH-LM(1) 7.529048* 131.4534*

Notes: LB(36) and LB2(36) are the Ljung-Box Q statistics applied on returns and squared returns,
respectively. JB is the Jarque-Bera statistic to test for normality. ARCH-LM(1) is a Lagrange multiplier
test for ARCH effects for order one in the residuals (Engle, 1982). * — denote the significance at the one

percent level

Source: survey data.

Hence, as the Bivariate EGARCH model with generalized error distribution (GED) sufficiently records
the volatility clustering and heteroscedastic effects, it is considered fit for modelling the spot and futures
return volatility of the commodity markets. The estimates of Bivariate EGARCH model to find the
volatility spillover mechanism which occurs between spot and futures commodity markets of Gold, is

shown in Table 3.

Table 3. Empirical Results of Volatility Spillover for Gold Market

Indicators Spot Returns Futures Returns
N -0.532009* -0.480722*
(-5.799221) (-11.11558)
u 0.163603" 0.181833
(10.29819) (15.04152)
; 0.038980" 0.044679*
(3.924620) (4.370023)
. 0.956944* 0.962007*
d (107.2008) (232.8891)
. -9.775197* -8.581615*
v (-9.632403) (-4.335924)
Residual Diagnostics
Q2[36] 28.157 (0.822) 18.986 (0.991)
ARCH-LM[3] (S?ggg%) 1035678 (0.375759)

Notes: Figures in parenthesis are z-statistics, * — denote the significance at one level. Q2(36)
represents the Ljung-Box Q-statistics for the model squared standardized residuals using 36 lags.
ARCH-LM[3] is a Lagrange multiplier test for ARCH effects for order 3 in the residuals (Engle, 1982)

Source: survey data.

Table 3 presents the results of Bivariate EGARCH Model for Gold Market. The Bivariate EGARCH
Model result reveals that the GARCH effects (measured by ai) are statistically significant; implying the
degree of volatility persistence exists in the case of both Gold futures and spot market returns. This
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result indicates that there is a tendency for volatility to continue for long periods in both the markets,
once a shock has occurred. The leverage effect parameters (1i) are positive and statistically significant
for both futures and spot market return, indicating existence of leverage effect. This indicates that
positive shocks have greater impact on this market than the negative shocks. The table result reveals
that the spillover coefficients (yi) are statistically significant for both futures and spot market return,
indicating significant bidirectional spillovers exist across the futures and spot markets of Gold. This
indicates that there is bi-directional flow of information between both the markets and both these markets
are integrated with each other. It indicates that the investor can predict the behaviour of one market
using the information from other market.

To check the robustness of Bivariate EGARCH (1, 1) model, the present study conducted the Ljung-
Box (1978) test on the squared standardized residuals. Further, the ARCH-LM (Engle, 1982) test was
employed to test the absence of any further ARCH effects. As can be seen in Table 3, the Ljung-Box Q2
statistics at 36 lags indicates lack of autocorrelation in the squared normalized residuals. Also, there is
no serial dependence in squared residuals, as can be seen from the ARCH-LM tests. Hence, it can be
seen from the results that Bivariate EGARCH model was reasonably well specified and can be
considered as the most suitable model to document the ARCH (time-varying volatility) effects in the time
series analysed.

Conclusions. The financial innovation management of volatility spillover process in the Gold
Futures Market was examined in this Study. The study employs Exponential Generalized Autoregressive
Conditional Heteroscedasticity (EGARCH) model to analyse the volatility spillover dynamics. The ARCH-
LM test statistics are highly significant at one per cent level, confirming that both the spot and futures
returns data series of Gold markets have significant ARCH effects. The Bivariate EGARCH Model result
reveals that the GARCH effects are statistically significant, signifying that in both Gold futures and spot
market returns, volatility exists. The spillover coefficients are statistically significant for both futures and
spot market return, indicating that there are significant bi-directional spillovers across the futures and
spot markets of Gold. As there are significant volatility spillovers between the markets, it can be said that
there is high level of integration between the markets. Here, all the available information is reflected in
the current price as the market assimilates immediately new information and as a consequence there is
no arbitrage opportunities. In contrast to the widely accepted hypothesis of the futures market, that due
to its cost and hedging advantages, the futures market leads the spot market, the Indian Gold Futures
market, during the period of study, fails to provide early information to spot market.

Author Contributions. For research articles with several authors, a short paragraph specifying their
individual contributions must be provided. The following statements should be used conceptualization,
review, methodology, and formal analysis, M. M.; Editing, visualization, supervision, S. M. M.
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IHHOBaLii chiHaHCOBOro yNpaBniHHA NEPeTOKOM BONATUABLHOCTI Ha iHAINCHKOMY PUHKY 30110TUX ¢h’loyepciB

[1id0 nepemokom eonamunbHOCMi pPO3yMitomb 8onamusbHiCMb (QiIHAHCOBUX PUHKIE, WO MOXe
nepexodumu 8i0 00Hoeo 00 iHwo20 puHKY. [Mpu ybomy asmopamu Ha2o/Io0WeEHO, WO OOHIEI i3 20/108HUX
ocobriueocmell 8onamurnbHocmi € i OuHamiyHicmb ma pyx. TpaduuiliHo npouec eonamusnbHOCMI
3anexums 8id obcsizie HO80T iHgbopMauii, W0 NPOHUKae Ha PUHOK. Y crmammi npoaHarnizogaHo ocobnugocmi
ynpaeniHHsi chiHaHco8UMU iHHOBAUISIMU, NepemoKy 8o1amuribHOCMI MiX iHOIICbKUM puHKoM ¢b’oyepcie ma
criom-puHKoM 3o510mux moeapie. BuxiOHi OaHi 0nsi docrnidxeHHs1 cghopMoB8aHO Ha OCHO8I pe3ynbmamig
aHanizy WoO0eHHUX KomupyeaHb @b’loHepcie ma Ccrom-puHKy moeapHO-CUPOBUHHOI bipxi y Mymbai
npomsizom cemu pokig (3 1 xoemHsi 2009 poky 0o 30 eepecHsi 2016 poky). dns aHanizy naHesbHUX 0aHUX
8uKopucmaHo Modesib 080OMIPHO-eKCMOHEHUIUHOT y3azanbHeHOT aemopeepeciliHoi ezemepockedacmuyHocmi
(EGARCH) 3 memorw 8u3Ha4eHHsi iHHoeauiliHux nidxodie 00 yrpaesiHHs OUHaMIKOK epemoky
gonamurnbHocmi. Ha ocHogi emnipudyHux pesynbmamig OocnioxeHHs: aemopamu 0ogedeHo, wo GARCH
egheKmu € cmamucmuyHO 3HaYyWUuMU, WO CeI0YUMb PO Hasi8HICMb 8ofamurnbHOCMI K y eunadky
3o1omux ¢p’royepcie, mak i doxioHocmi criom-puHKy. OmpumaHri pesynsmamu nidmeepoxyroms 2inome3sy
npo icHy8aHHs meHOeHUii eonamusibHOCMI MPOMSA20M MpPUBano20 Yyacy Ha 060X puHKax 3a yMosu rosisu
HOBUX WOKi8. Echekm nesepudxy € no3umusHUM ma cmamucmuyYyHO 3Ha4Yywum ¢hakmopom siK Ofisi PUHKY
’royepcie, mak i 0nsi doxiOGHocmi criom-puHKy. Y 38’s3Ky 3 YuUM asmopamu 3a3HaqyeHo, Wo Nno3umueHi WoKu
marompb 6inbwull ennue Ha aHarnizoeaHi PUHKU, HXK He2amueHi. Bpaxogyroyu ompumaHi pe3ynbmamu,
asmopamMu 8cmaHOo8/IeHO, WO iHBecmop Moxe eukopucmosysamu iHghopmayito 00HO20 PUHKY Ons
po2HO3y8aHHs1 MoeediHKU iHWo20. Aemopamu 008e0eHO, W0 UiHU Ha PpUHKax € Yyymmausumu 00 HOBOI
iHpopmauil. Y cmammi 3a3HaqyeHo, w0 Ha 8iOMiHy 8i0 3a2anbHOMPULUHSIMOI 2inome3u npo yHKUIOHY8aHHs
@p’to4epcHo20 pUHKY, OaHull PUHOK € 1I0epOM Ha Criomo8oMy PUHKY, 3a805IKU eKOHOMIYHUM ma crmpaxosum
guezodam.

Kntouosi criosa: Mogens EGARCH, 3onoTi ¢v'touepcu, nepeTok, JOXIAHICTb, CNOT-PUHOK, BONATUMBLHICTb.
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