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The effect of new futures contracts on gold
futures price volatility: Evidence from the
Thailand futures exchange

Woradee Jongadsayakul®*

Abstract: This paper studies the effect of new gold derivatives products, including
Gold-D and Gold Online Futures, on the futures price volatility of existing gold
futures with two contract sizes, 50 baht-weight and 10 baht-weight, using sym-
metric and asymmetric GARCH family models, namely: GARCH (1,1), TARCH (1,1),
and EGARCH (1,1) models. The results reveal the existence of leverage effect in
TARCH (1,1) and EGARCH (1,1) models. Moreover, TARCH (1,1) is found as the best
fitting model in modelling gold futures price volatility. The results confirm that the
coming into market of Gold-D significantly reduces the price volatility of existing
gold futures. There is not a significant negative relationship between the introduc-
tion of Gold Online Futures and the existing gold futures price volatility. Therefore,
the results suggest regulatory authority to lower the level of margin requirements

for the related futures contracts, along with the issuance of new derivatives

products.
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Thailand Futures Exchange (TFEX) offers two new
gold derivatives products, including Gold-D and
Gold Online Futures, to make the Thai gold futures
market become more active. It is interesting to
analyze the effect of new gold derivatives pro-
ducts on the TFEX’s existing gold futures with two
contract sizes, 50 baht-weight and 10 baht-
weight, using GARCH family models. The results
confirm that the coming into market of Gold-D
significantly reduces the price volatility of existing
gold future contracts. Although a negative rela-
tionship between the introduction of Gold Online
Futures and the price volatility of 50 Baht Gold
Futures and 10 Baht Gold Futures is not signifi-
cant, the regulatory authority should consider
lowering margin requirements for existing gold
futures as the market becomes less volatile.
Moreover, there is the presence of leverage effect
on 50 Baht Gold Futures and 10 Baht Gold Futures
markets. Bad news increases volatility more than
good news.
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1. Introduction

A gold futures contract is an instrument that can help investors to speculate in both uptrend and
downtrend gold markets and to hedge against gold price fluctuations. First launch of gold deriva-
tives in Thailand was 50 Baht Gold Futures on 2 February 2009. It was followed by 10 Baht Gold
Futures contract on 2 August 2010. Both contracts on 96.5% gold bullion with London Gold AM
Fixing as an underlying asset offer cash settlement. However, to make the Thai gold futures market
become more active, Thailand Futures Exchange (TFEX) rolled out Gold-D, a futures contract with
99.99% pure gold as an underlying asset, on 4 September 2017. Its features of being quoted in US
dollars but settled in Thai Baht, plus physical delivery, make Gold-D different from TFEX’s existing
gold futures. However, investors still face the corresponding risk of adverse movements in the
exchange rate when closing their investment positions. Therefore, to attract investors who have
a specific view on the gold price movement and want to trade without concern for exchange rate
fluctuation, TFEX launched Gold Online Futures with 99.5% pure gold as an underlying asset on
5 November 2018. It is traded and cash-settled in Thai Baht. The new contracts coming into the
market have a significant impact on gold futures market. Gold-D and Gold Online Futures are
expected to gain popularity and attract investors from 50 Baht Gold Futures and 10 Baht Gold
Futures. Therefore, the price volatility of 50 Baht Gold Futures and 10 Baht Gold Futures may alter
significantly due to a decrease in trading activity.

Futures price volatility is an important factor affecting decisions to alter the level of margin
requirements and hedging strategies in futures market. Therefore, understanding futures price
volatility has been a key issue in futures market research. Previous research concentrates on the
relationship among futures price volatility, trading volume, open interest, and time to expiration.
Considerable evidence, such as Madarassy Akin (2003), Xin et al. (2005), Kuo et al. (2005), Pati
(2006), Ripple and Moosa (2009), Jongadsayakul (2014a), and Kadioglu et al. (2016), shows
a positive relationship between futures price volatility and trading volume. However, the volati-
lity-volume relationship might depend on the type of trader. Daigler and Wiley (1999) find that the
positive volatility-volume relationship is driven by the general public whereas the inverse relation-
ship between volatility and volume is driven by clearing members and floor traders. Jongadsayakul
(2015) also shows a negative role of trading volume in determining silver futures price volatility. In
addition to trading volume, open interest is also a proxy for futures trading activity. The expecta-
tion is that open interest is negatively related to volatility (Xin et al., 2005; Feng & Chuan-zhe,
2008; Ripple & Moosa, 2009; Kadioglu et al., 2016), as the availability of more contracts represents
increased market depth, implying greater liquidity. However, the studies by Madarassy Akin (2003),
Pati (2006), and Jongadsayakul (2015) show the positive volatility-open interest relationship. In
case of time to maturity as an explanatory for futures price volatility, Samuelson (1965) states that
futures price volatility should increase as the contract approaches expiration. His hypothesis has
been supported in various studies (Madarassy Akin, 2003; Duong & Kalev, 2008; Karali et al., 2009;
Karali & Thurman, 2010; Kadioglu et al., 2016). In addition, the maturity effect tends to be stronger
in agricultural and energy commodities than in financial futures (Daal et al., 2006). However, the
inverse maturity effect is found in crude oil futures listed in TFEX (Jongadsayakul, 2014a).

Jongadsayakul (2014b) models the price volatility of 50 Baht Gold Futures and 10 Baht Gold
Futures in TFEX wusing Linear Regression and Generalized Autoregressive Conditional
Heteroskedasticity (GARCH). The results of both models confirm a positive role of trading volume
and a negative role of open interest in determining futures price volatility. The price volatility of
gold futures also increases when the futures contract approaches expiration. Since the maturity
effect has been investigated in several studies, this paper focuses on the effect of new gold futures
contracts on the price volatility of existing gold futures, including 50 Baht Gold Futures and 10 Baht
Gold Futures. The price volatility of existing gold futures may alter significantly because of the
variation in trading volume and open interest. Following Jongadsayakul (2014b), this paper uses
GARCH model to examine the price volatility of 50 Baht Gold Futures and 10 Baht Gold Futures.
However, the price volatility of 50 Baht Gold Futures and 10 Baht Gold Futures may be asymmetry.
Therefore, this paper considers other GARCH type models like TARCH and EGARCH. Two dummy
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variables are also included in the model as suggested by Bin and Wen (2014) to examine the effect
of Gold-D and Gold Online Futures coming into the market on the price volatility of existing gold
futures. This is significant because margin requirements and optimal hedging positions should be
adjusted according to volatility changes.

The rest of the paper is organized as follows. Section 2 is a brief discussion of gold derivatives
market in Thailand. Section 3 describes the GARCH family models, which are employed to analyze
the effect of new gold derivatives products on the price volatility of existing gold futures. Then,
Section 4 describes the data and outlines the methodology. Section 5 presents empirical results
and analysis. Finally, Section 6 summarizes the findings of this study.

2. Gold derivatives market in Thailand

Gold derivatives products open an opportunity for investors to get profits in both uptrend and
downtrend gold markets with less money and high returns. Gold derivatives trading also serves as
a tool for gold investment risk management. At present, TFEX has four gold derivatives products,
including 50 Baht Gold Futures, 10 Baht Gold Futures, Gold-D, and Gold Online Futures.

Gold futures trading in TFEX has developed steadily since its 2 February 2009 introduction of 50
Baht Gold Futures, with an increase in total trading volume from 311,591 contracts in 2009 to
4,462,867 contracts in 2018. 50 Baht Gold Futures is the first gold derivatives product traded in
TFEX. After the introduction of 10 Baht Gold Futures on 2 August 2010, 10 Baht Gold Futures gained
popularity and finally, the trading volume surpassed that of 50 Baht Gold futures in 2011. More
than 90% of gold derivatives trading has been 10 Baht Gold Futures since 2015. Both 50 Baht and
10 Baht Gold Futures are based on gold bullion with a purity of 96.5% and are cash-settled. TFEX
has continued to offer new products to better suit investors’ demand. Gold-D, a physical settle-
ment futures contract based on gold bar with 99.99% purity, is the third gold derivatives products
offered in TFEX on 4 September 2017, followed by Gold Online Futures with 99.5% pure gold as an
underlying asset on 5 November 2018. As shown in Table 1, 10 Baht Gold Futures was considered
the most active gold futures in 2018, representing 91.93% of the total gold futures trading volume,
followed by 50 Baht Gold Futures at 3.71%, Gold-D at 2.38%, and Gold Online Futures at 1.98%,
respectively.

In 2018, 10 Baht Gold Futures contract’s average daily trading volume reached 16,745 contracts,
an increase of 16.71% compared to that of 2017. Its open interest dropped from 47,953 contracts
to 21,793 contracts, a decrease of 54.55% over 2018. Moreover, Gold Online Futures slowly gained
popularity since its introduction in late 2018. Its average daily trading volume of 2,327 contracts
surpassed that of 50 Baht Gold Futures and Gold-D. Both 50 Baht Gold Futures and Gold-D show
a decrease in average daily trading volume along with a decrease in open interest as shown in
Table 2.

Table 3 shows investor breakdown by total trading volume in 2018. The most trading volume of
precious metal futures, including 50 Baht Gold Futures, 10 Baht Gold Futures, and Gold Online
Futures, was from local investors, accounting for 41% of the total precious metal futures trading
volume, with 38% was made by local institutions, while another 21% was made by foreign
investors. Local investors and local institutions had a net sell while foreign investors had a net
buy. On the other hand, local institutions were the main investors in Gold-D market as evidenced
by their trading activities which accounted for 56-57% of total Gold-D trading volume. They also
have net long positions. The shares for local investors and local institutions were 43% and 0.3%,
respectively. They were net sellers of Gold-D.

3. GARCH family models

Financial data typically show the spread and clustering of the volatility of the data. The
Autoregressive Conditional Heteroskedasticity (ARCH) and Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) models were designed to capture such features of volatility of data.

Page 3 of 14



o
.

&

Jongadsayakul, Cogent Economics & Finance (2020), 8: 1802807

https://doi.org/10.1080/23322039.2020.1802807

cogent - economics & finance

£98°79%" 86'T 11%'88 8€'C €47%'901 €6'16 €19°701'Y L€ 00%'G91 8107
GGS'6L'E %81 0LL°LS 9€°¢6 699°005‘€ oT's 911161 £102
066°€06°C €1°€6 €LLTTULT LT9 L1178 9107
9€G19%'T €6'06 7€6'8CET L0'6 709°C€1T G102
G69'THS'T €548 1G1°€0€T [7'ST 795°8€C %102
897°107'C 00'S. 18€'659°T 005 £88°TSS €107
S09°779'€ 0€'TL GET'L6ST 048 0L£'G%0°T 710z
8/7'686'¢ 7749 S6L'TLTT 95°GY €8%'L18'T 110¢
€TH'1L6 L€81 €9%'38/1 €9'18 096°76. 010¢
165°T1€ 00001 16S°T1€ 6002
S1oD43U0) $12D43U0) $12D43U0) S1oD4U0) S1oDJ1U0)
Jo 1aquinN % J0 1aquinN % Jo JaquinN % Jo JaquinN % Jo JaquinN
nv sainng auljuo pioo a-p109 sa4nng p1oo 1yog 01 saining pjoo 1yog 0§ ELLC)N

s1onpoid sanizpAuap pjob jo awnjoa buippi] ‘T 31qpL

Page 4 of 14



Jongadsayakul, Cogent Economics & Finance (2020), 8: 1802807 *-: Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2020.1802807

Table 2. Average daily trading volume and open interest of gold derivatives products

Types of 2017 2018 Percentage Change
Contract Average Open Average Open Average Open
Daily Interest Daily Interest Daily Interest
Trading Trading Trading
Volume Volume Volume
50 Baht Gold 783 2,684 675 2,022 -13.79 —24.66
Futures
10 Baht Gold 14,347 47,953 16,745 21,793 16.71 -54.55
Futures
Gold-D 722 1,068 434 488 -39.89 -54.31
Gold Online - - 2,327 2,205 - -
Futures

Table 3. Gold derivatives trading in 2018 by investor types

Types of Position Precious Metal Futures Deferred Precious Metal
Investor Number of % Number of %
Contracts Contracts
Foreign Long 924,930 21.23 316 0.3
Investors Short 917,550 21.06 333 031
Net 7,380 -17
Local Long 1,650,399 37.88 60,489 56.83
Institutions Short 1,656,368 38.02 60,040 56.41
Net -5,969 449
Local Investors Long 1,781,095 40.88 45,638 42.88
Short 1,782,506 40.92 46,070 43.28
Net -1,411 —432
Total 4,356,424 100 106,443 100

The ARCH model introduced by Engle (1982) explicitly recognizes the difference between the
unconditional and the conditional variance allowing the latter to vary linearly with the lagged
squared residuals. The ARCH model is represented as follows:

Yo= Ealyd +e 1)
€t = ZtOt (2)
Otz = 0Op + a1€t_12 + - - -+ Qqet,qz (3)

where E. 1['] represents expectation conditional on information available at time t-1, and z; is
a sequence of iid random variables with mean zero and unit variance. In the basic ARCH model,
z; is assumed to be iid standard normal. The restrictions ag >0 and a; 20 (i = 1, ..., g-1), as well
as aq > 0 are required for o¢® > 0. However, if the maximum lag in ARCH model becomes too
large, problems with the non-negativity constraints might occur if the estimates are not
restricted appropriately. Therefore, Bollerslev (1986) developed the GARCH model by including
p lagged values of the conditional variance on the right-hand side of equation (3). This leads to
the GARCH (p, q) process as follows:

0’ = Qo+ Qe 1’ + - - - + Ogergq’+ B0’ + - - -+ B0t p’ (4)
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where sufficient conditions for the non-negativity of the conditional variance of this process are
a4 >0,020(=1,..,9-1),0q>0,B20 (i =1, .., p-1), and B, > 0. With p = 0, we have ARCH
(g) model. For the empirical modelling of financial market data, a GARCH (1,1) model is often
sufficient. It is given by

o’ = 0o+ e 12+ Bi0r 12 (5)

with ap > 0, a; > 0, and ; > 0. However, the GARCH model has not only the non-negativity
constraints but also the disadvantage that positive and negative shocks exert the same impact on
the conditional variance as the signs disappear due to squaring. It is well known that the reaction
of price volatility is different if the shocks are negative than if they are positive. This leverage effect
leads to higher volatility as a result of negative shocks as compared to positive ones. Two
extensions of the symmetric GARCH model are presented which are capable to treat such asym-
metric effects.

The Threshold ARCH (TARCH) model was introduced by Zakoian (1990) and Glosten et al. (1993).
The main target of this model is to capture asymmetries in terms of negative and positive shocks.
Thus, the specification of the conditional variance equation for the TARCH (1,1) model is given by

ol = 0o+ Qre1’ + ye1?deg + BOi1? (6)
where d; = 1 if ¢, < 0, and 0 otherwise. If y > 0, the leverage effect is observed as the impulse a; +y
of negative shocks is larger than the impulse a; of positive shocks.

The Exponential GARCH (EGARCH) model, developed by Nelson (1991), not only captures asym-
metries but also ensures that the conditional variance is always positive. The EGARCH model
considers a natural logarithm of the conditional variance equation. The specification of the con-
ditional variance equation for the EGARCH (1,1) model can be written as

In(ot?) = o + ouler-1/0c1] + Y e-1/0i-1+ Byln(op1?) (7)

where the standardised residuals €;/o; are used. The ARCH effect is produced by the absolute value
of the standardised residuals and not by their squares. The asymmetry is also captured by the
standardised residuals. If the leverage term is non-zero, y # 0, we find an ARCH effect of a; + y for
positive residuals and one of a;—y for negative residuals. Therefore, the leverage effect exists
when the sign of y is negative.

4. Data and methodology

Using daily data downloaded from the website of SETSMART, the sample data consist of settlement
prices of 50 Baht Gold Futures and 10 Baht Gold Futures from the period 2 August 2010 to
26 February 2019 for the nearest even month contracts with 2,097 sample data points. The daily
data are collected for a period starting 2 August 2010 due to the first trading date of 10 Baht Gold
Futures together with 50 Baht Gold Futures. I construct sample data by switching or rolling over to the
next maturing contract one day before the last trading date. For example, the constructed series of 50
Baht Gold Futures and 10 Baht Gold Futures start with the August 2010 futures on 2 August 2010, then
switch to the next even month contract, the October 2010 futures, a day before the last trading day of
the August 2010 futures. On the last trading day of October 2010 futures, it is rolled over to the
December 2010 futures. The process continues until the settlement prices of 50 Baht Gold Futures and
10 Baht Gold Futures are collected from the February 2019 futures on 26 February 2019, a day before
the last trading day of the February 2019 futures. The futures return, R;, are obtained by taking the
difference of natural log of futures prices, R; = In Ft—In F;_;. The Augmented Dickey-Fuller (ADF) test
without trend is also conducted to evaluate whether the futures return series are stationary or not.
Table 4 shows that the futures return series are stationary at the 1% level of significance, when the
critical value is —4.011. The selection of the zero lag length is based on Schwarz information criterion.
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Figure 1. Daily log returns of 50
Baht gold futures from the 3/8/
2010 to the 26/2/2019.

Figure 2. Daily log returns of 10
Baht gold futures from the 3/8/
2010 to the 26/2/2019.

Table 4. The unit root test results

Futures Returns Lags T-statistic
50 Baht Gold Futures 0 -46.25440
10 Baht Gold Futures 0 —46.29645

Figures 1 and 2 are daily log-returns of 50 Baht Gold Futures and 10 Baht Gold Futures, which
show volatility clustering.

Moreover, this paper conducts the Lagrange Multiplier (LM) test for ARCH effects in the residuals
as shown in Table 5. In case of 50 Baht Gold Futures, the LM test statistic is 11.9349
(P-value = 0.0006), which implies that the null hypothesis of no ARCH effects can be rejected at
the 1% level of significance. In case of 10 Baht Gold Futures, the LM test statistics is 12.4522
(P-value = 0.0004), which also implies that the null hypothesis of no ARCH effects can be rejected
at the 1% level of significance. The test results indicate that there are obvious ARCH effects
existing in our data, so GARCH family models are suitable for this research.

Due to the existence of volatility clustering, this paper employs the GARCH (1,1) model. However,
the conditional variance of futures returns often shows the different responses for the positive and
negative shocks. The TARCH (1,1) model and the EGARCH (1,1) model are also used to capture the
leverage effect. In addition, this paper adds two dummy variables into conditional variance
equation as suggested by Bin and Wen (2014) to analyze the effect of the introduction of two

0.06
0.04
0.02
0
-0.02
-0.04
-0.06
-0.08

0.06
0.04
0.02
0
-0.02
-0.04
-0.06
-0.08
-0.1
-0.12
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Table 5. The Lagrange multiplier test results

Futures Returns LM Test Statistic P-value
50 Baht Gold Futures 11.9349 0.0006
10 Baht Gold Futures 12.4522 0.0004

new derivative products, Gold-D and Gold Online Futures, on the price volatility of 50 Baht Gold
Futures and 10 Baht Gold Futures. These two dummy variables, GD and GO, are defined as follows:

GD =1 if data belong to a period of time starting the launch of Gold-D on 4 September 2017, and
0 otherwise.

GO = 1 if data belong to a period of time starting the launch of Gold Online Futures on
5 November 2018, and 0 otherwise.

The following models are then estimated to investigate the influence of the two new derivatives
products, Gold-D and Gold Online Futures, coming into gold futures market.

Model 1: GARCH (1,1) Model

The augmented GARCH model with constant mean can be written as follows:

Ri= co+ e (8)
where R; is the futures return, and where ¢, is modelled as

€ = ZtOt 9)
where z; is assumed to be iid standard normal, and where o;? is expressed as

o = ag+ aye 1%+ B0t 12 + a1GDy + a,GO; (10)

where a; is the ARCH coefficient, and where B, is the GARCH coefficient. GD and GO are two
dummy variables. GD = 0 for the period 2 August 2010 to 1 September 2017 and GD = 1 for the
period 4 September 2017 to 26 February 2019. GO = 0 for the period 2 August 2010 to
1 November 2018 and GO = 1 for the period 5 November 2018 to 26 February 2019.

The leverage effect is caused by the fact that a negative shock tends to increase future volatility
more than a positive one of the same magnitude. This paper considers two of the most popular
models to represent it: TARCH (1,1) and EGARCH (1,1)

Model 2: TARCH (1,1) Model

To capture asymmetries in terms of negative and positive shocks, the augmented TARCH model
specifies the conditional variance equation as follows:

o = 0o+ Qe 12 + Ye1°de 1 + ByOr12 + 01GD; + @,GOy (11)

where the positive sign of y indicates the leverage effect. The model includes two dummy
variables, GD and GO. GD = 0 for the period 2 August 2010 to 1 September 2017 and GD = 1 for
the period 4 September 2017 to 26 February 2019. GO = 0 for the period 2 August 2010 to
1 November 2018 and GO = 1 for the period 5 November 2018 to 26 February 2019.

Model 3: EGARCH (1,1) Model
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To capture asymmetries in terms of negative and positive shocks and to guarantee a positive
conditional variance, the augmented EGARCH model specifies the conditional variance of € as
follows:

In(6¢?) = o + Ouler-1/0-1] + Y e-1/0i-1 + Byln(o-12) + a1GD; + @GO (12)

where the negative sign of y indicates the leverage effect. In the model, GD = 0 for the period
2 August 2010 to 1 September 2017 and GD = 1 for the period 4 September 2017 to
26 February 2019. GO = 0 for the period 2 August 2010 to 1 November 2018 and GO = 1 for the
period 5 November 2018 to 26 February 2019.

5. Empirical results

To study the effect of new gold derivatives products, Gold-D and Gold Online Futures, on the price
volatility of 50 Baht Gold Futures and 10 Baht Gold Futures, the GARCH family models, including
GARCH (1,1), TARCH (1,1), and EGARCH (1,1), are augmented by adding two dummy variables, GD
and GO, into conditional variance equation. The models given by equation (8) to (12) are then
estimated under the assumption that the residuals follow a conditional normal distribution.

Table 6 presents the estimated results of the GARCH family models for 50 Baht Gold Futures,
displaying the estimated coefficients and their P-values, as well as diagnostic tests. The validity of
the estimated models is assessed first by employing Ljung-Box Q-test statistics to check for serial
correlation in the standardized residuals as well as the Ljung-Box Q test statistics on the squared
standardized residuals and the Lagrange multiplier test to search for ARCH effects. The results
show that the null hypothesis of no serial correlation and the null hypothesis of no ARCH effects
cannot be rejected at a confidence interval of 95%. The insignificant Ljung-Box Q statistics and LM

Table 6. Estimation results of the GARCH family models for 50 Baht gold futures

Model GARCH (1,1) TARCH (1,1) EGARCH (1,1)
Coefficient/ | Estimated P-value Estimated P-value Estimated P-value
Statistics Value Value Value

Mean Equation

Co -4.31E-05 0.7844 -0.000169 0.2809 -0.000243* 0.0956
Variance Equation

0o 2.89E-06*** 0.0000 3.12E-06*** 0.0000 —0.523774*** 0.0000
04 0.089718*** 0.0000 0.060380*** 0.0000 0.199729*** 0.0000
r 0.073027*** 0.0000 -0.051350*** 0.0000
B1 0.880706*** 0.0000 0.871301*** 0.0000 | 0.959994% 0.0000
a; -1.98E-06*** 0.0000 —-2.15E-06*** 0.0000 -0.058574*** 0.0000
az -2.76E-07 0.5406 -2.28E-07 0.6339 -0.013685 0.5800
Standardized Residual Diagnostics

Ljung-Box 2.9963 0.0835 3.1871 0.0742 2.8810 0.0896
Q (1)

Ljung-Box 41.9087 0.2299 419114 0.2298 41.7872 0.2338
Q (36)

Ljung-Box Q? 14.0907 0.9996 17.2988 0.9996 18.9816 0.9912
(36)

LM ARCH (1) 0.2550 0.6136 0.2918 0.5890 » 0.1175 0.7318
Model Selection

AIC value -6.9052 -6.9124 -6.9072

SC value -6.8891 -6.8935 » -6.8884

Note: ***, ** and * indicate statistically significant at the 1%, 5%, and 10% level, respectively.
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Figure 3. Price Volatility of 50
Baht Gold Futures predicted
using GARCH Family Models.

ARCH statistics imply that the residuals of the estimated models, including GARCH (1,1), TARCH
(1,1), and EGARCH (1,1), are reasonably well behaved and adequately capture the persistence in
the variance of returns.

The estimation results of GARCH (1,1) model show that the coefficient for the previous shock (the
ARCH coefficient: o) is 0.089718 and that for its lagged conditional variance (the GARCH coeffi-
cient: B;) is 0.880706. The ARCH coefficient and the GARCH coefficient are highly statistically
significant at the level of 0.01. For the estimation results of TARCH (1,1) model, all estimated
coefficients in the variance equation (except the effect of the launch of Gold Online Futures into
the market) are significant at the level of 0.01. The good news has an impact on conditional
volatility of 0.060380 while the bad news has an impact of 0.133407. The leverage effect is
observed as the impulse of negative shocks is larger than the impulse of positive shocks. The
EGARCH (1,1) model also shows the existence of leverage effect. The estimated coefficients, o; and
B1, are statistically significant at the level of 0.01. The leverage term, v, is statistically different
from zero at a significant level of 0.01. Due to the negative sign of y, we find the ARCH effect of
0.148379 for positive residuals and one of 0.251079 for negative residuals.

Based on the GARCH family models, including GARCH (1,1), TARCH (1,1), and EGARCH (1,1), the
coefficient of GD dummy is shown to be negative and significant at the level of 0.01, implying
a significant negative relationship between the launch of Gold-D and 50 Baht Gold Futures price
volatility. However, a negative relationship between the launch of Gold Online Futures and 50 Baht
Gold Futures price volatility is not statistically significant. In Figure 3, we also plot the predicted
volatility of 50 Baht Gold Futures from the GARCH family models. It shows that the estimated
volatility of GARCH (1,1) is very close to the estimated volatility of TARCH (1,1) and EGARCH (1,1).
However, the TARCH (1,1) model is found as the best fitting model in modelling 50 Baht Gold
Futures price volatility due to the lowest values of Akaike Information Criterion (AIC) and Schwarz
Criterion (SC).

Table 7 presents the estimated results of the GARCH family models for 10 Baht Gold Futures,
displaying the estimated coefficients and their P-values, as well as diagnostic tests. This study
employs Ljung-Box Q-test for serial correlation in the standardized residuals as well as the Ljung-
Box Q test statistics on the squared standardized residuals and the Lagrange multiplier test to
search for ARCH effects. The results show that the null hypothesis of no serial correlation and the
null hypothesis of no ARCH effects cannot be rejected at a significance level of 5%. They imply that
the residuals of the estimated models, including GARCH (1,1), TARCH (1,1), and EGARCH (1,1), are
reasonably well behaved and adequately capture the persistence in the variance of returns.
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Figure 4. Price volatility of 10
baht gold futures predicted
using GARCH family models.

In the GARCH (1,1) model, the ARCH coefficient (a;) is 0.088803, and the GARCH coefficient (B,) is
0.882633. Both coefficients are highly statistically significant at the level of 0.01. For the estimation
results of TARCH (1,1) model, the estimated coefficients, a4, B1, and y, are statistically different from zero
at a significant level of 0.01. The leverage effect is significant in the TARCH (1,1) model. The reaction to
positive shocks is 0.059561 and 0.132487 on negative shocks. The leverage effect is also statistically
different from zero in the EGARCH (1,1) model at the 0.01 level, clearly indicating the existence of an
asymmetric shock on the price volatility of 10 Baht Gold Futures. The estimated coefficients, a; and B,
are also statistically significant at the level of 0.01. Since the sign of y is negative, the ARCH effect of
0.247294 for negative shocks is larger than the ARCH effect of 0.146052 for positive shocks.

Based on the GARCH family models, including GARCH (1,1), TARCH (1,1), and EGARCH (1,1), the
coefficient of GD dummy is shown to be negative and significant at the level of 0.01. This result
indicates that Gold-D coming into market significantly reduces 10 Baht Gold Futures price volatility.
The launch of Gold Online Futures into 10 Baht Gold Futures market also has a negative impact on its
price volatility, but the effect is not statistically significant. In Figure 4, we also plot the predicted
volatility of 10 Baht Gold Futures from the GARCH family models. It shows that the estimated volatility
of GARCH (1,1) is very close to the estimated volatility of TARCH (1,1) and EGARCH (1,1). However, the
TARCH (1,1) model is found as the best fitting model in modelling 10 Baht Gold Futures price volatility
since it provides the lowest values of Akaike Information Criterion (AIC) and Schwarz Criterion (SC).

6. Conclusions

This study investigates the effect of new gold derivatives products, Gold-D and Gold Online Futures, on
the price volatility of 50 Baht Gold Futures and 10 Baht Gold Futures using the following GARCH family
models: GARCH (1,1), TARCH (1,1), and EGARCH (1,1) models. Among all three models, TARCH (1,1) is
found to be the best fitting model to estimate the price volatility of 50 Baht Gold Futures and 10 Baht
Gold Futures. There is the presence of leverage effect on 50 Baht Gold Futures and 10 Baht Gold Futures
markets. Bad news increases the volatility more than good news. Introducing new gold futures
contracts, Gold-D and Gold Online Futures, lowers levels of the price volatility of the existing contracts,
although the results are statistically significant only in the case of Gold-D.

These results are important for both regulatory authority and market participants. It suggests
regulatory authority to lower the level of margin requirements for the related futures contracts,
along with the issuance of new derivatives products. For market participants, speculators may find
it is less beneficial to trade in existing futures contracts as lower volatility implies lower short-term
profit opportunities. On the other hand, hedger should adjust their positions in existing futures
contracts according to volatility changes.
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