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Abstract 

Gold has a unique status in the economic world: a precious metal with wide uses and 

the measure of economic power of nations and the cornerstone of international 

monetary regimes. It has provided an important store of wealth to diverse investors, 

from individual to institutions, for centuries. This paper is an attempt to investigate the 

intra-day distribution of 5-minutes Gold futures returns collected from Multi-

Commodity Exchange of India Limited (MCX), India. The purpose of this study is to 

document the variations in the distribution of Gold intraday futures returns during the 

weekday trading and non-trading hour (weeknight and weekend).  

Existence of extra trading hour volatility in stock markets motivated us to see 

variations in the distribution of intraday futures returns over the course of a trading 

day. Further, a relation of extra trading hour volatility with public and private 

information has been built. The paper ends with a suggestion to reduce the variances 

during the open of trading time by reducing non-trading hours of the day.  

 

Keywords: Gold Futures, Intra-day, MCX, National Stock Exchange 

 

1. Introduction 

 

Since ancient times, gold has always been an important asset and a value store. Gold 

was used asan exchange medium even before the Roman Empire existed. The gold was 

also used for currency by Chinese and Hindu cultures. This shows that the gold was 

used not only by the western cultures but the eastern cultures also.Gold has been used 

in rituals, decorations, and jewellery for thousands of years. Its unusual chemical 



      ijcrb.webs.com 

      INTERDISCIPLINARY JOURNAL OF CONTEMPORARY RESEARCH IN BUSINESS 

COPY RIGHT © 2013  Institute of Interdisciplinary Business Research                               470 

 
 

JANUARY 2013 

VOL 4, NO 9 

 
properties—high density, superb malleability, imperishable shine—and its genuine 

rarity all contribute to it being the most coveted commodity in nearly every culture
1
. 

But it is not until in the late nineteenth century when the gold standard formed that 

gold went onto the central stage of globaleconomic life. 

Although an active market for physical gold buying and selling has been inexistence in 

India for a long time, the use of gold as a financial product has been a more recent 

phenomenon. The introduction of gold futures trading
2
 allows integration of demand 

and supply of market participants, i.e. gold and jewellery manufacturers, exporters and 

importers, and investors, inorganized markets. Two local exchanges—the MCX, and 

the National Commodity Derivatives Exchange (NCDEX) introduced gold futures 

contracts in late 2003. The focus on the MCX is due to its dominance in gold futures 

trading in India
3
. 

MCX was established on 10 November 2003 as an independent demutualized multi-

commodity exchange. MCX’s business focuses on globally traded commodities such as 

gold, silver, copper, crude oil and natural gas to serve a large cross-section of 

participants including producers, traders, importers, and exporters among others
4
.The 

market is opened from Mondays through Saturdays. The MCX uses an electronic 

platform to match incoming orders. Trading sessions begins 10.00 a.m. to11.30 p.m. on 

Mondays to Fridays and from 10.00 a.m. to 2.00 p.m. on Saturdays. Trading of 

standard and mini gold futures on the MCX requires a 4% initial margin. All open 

positions are marked-to-market at the end of the day. A special margin in case of 

additional volatility can be imposed as deemed fit.Gold futures contracts on MCX are 

                                                 
1
 Gold provides outstanding performance due to its unique technical properties. It combines high conductivity with 

corrosion resistance, and can be physically manipulated as it is both highly malleable and ductile. Gold is also a 

material of choice in medicine and dentistry as a consequence of its biocompatibility, and recent years have seen it 

emerge as a key nanomaterial. 

2
Futures markets perform two important roles, hedging of risks and price discovery. The efficacy of the hedging 

function is dependent on the price discovery process or how well new information is reflected in price. In general, 

futures markets are found to respond faster to new information than spot markets since the transaction cost is 

lower and the degree of leverage attainable is higher. 

3
MCX accounts for over half of gold futures trading activity in India. Both MCX and NCDEX have similar 

structures. However, activity on NCDEX is largely driven by regional domestic crops whereas activity on MCX 

revolves around precious metals and crude oil. 

4
 Among the three major national commodity exchanges, MCX account for almost 60% of total commodity trading. 
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settled with physical delivery. Quality specification for gold trading on MCX is at 

99.5% purity. The gold must be serially numbered gold bars supplied by London 

bullion market association (LBMA) approved suppliers or other suppliers with quality 

certificates approved by MCX. 

Investigating the intra-day properties with high frequency financial data has become a 

popular area over the last decade. This particular interest stems from the fact that intra-

day volatility dynamics has many implications on return predictability.Despite the 

recent advances, there are no empirical studies that use high frequency financial data 

from an emerging commodity exchange, Multi-Commodity Exchange of India Limited 

(MCX).  

Since the emerging markets are in general very volatile, the findings from these 

countries can help the analysts better examine the performance of newly developed 

financial models. Several studies such as Fama (1965) and Oldfield and Rogalski 

(1980) document that equity returns are more volatile during trading hours than non-

trading hours. French and Roll (1986) examined that trading hour return variance is 

much higher than non-trading hour variance and attributed the extra variance 

predominantly to private information during the trading hours. 

Lauterback and Monroe (1989) in a study documented the evidences on the effect of 

information and noise trading on Intraday gold futures returns obtained from the 

Chicago Mercantile Exchange (CME) oldest derivatives exchange in the world. An 

excellent review paper by Goodhart and O’Hara (1997) and a recent textbook by 

Dacarognaet. al. (2001) highlighted the issues and problems that arise in high 

frequency finance.  The purpose of the study is to test whether extra trading hour 

volatility documented in equity markets like National Stock Exchange (NSE) and 

Bombay Stock Exchange (BSE) of India, also exist in gold futures market. This study 

also demonstrates the variations in the distribution of intraday futures returns over the 

course of a trading day. 

2. The gold market: an introduction 

Gold is a precious metal which is also classed as a commodity and a monetary asset. It 

has acted as a multifaceted metal down through the centuries, possessing similar 
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characteristics to money in that it acts as a store of wealth, medium of exchange and a 

unit of value (Goodman, 1956; Solt and Swanson, 1981). Gold has also played an 

important role as a precious metal with significant portfolio diversification properties 

(Ciner, 2001). Research also points to the benefits of inclusion of gold holdings as 

leading to a more balanced portfolio (Agarwal and Soenen, 1988; Johnson and Soenen, 

1997; Egan and Peters, 2001; Sherman, 1982).  

While gold is an industrial metal, its uses are fewer compared to other metals, with 

only approximately 10% of gold demand derived from industry. Of perhaps more 

interest is gold’s use as an investible metal. Traditionally gold has played a significant 

role during times of political and economic crises and during equity market crashes; 

whereby gold has responded with higher prices. According to Smith (2002), “when the 

economic environment becomes more uncertain attention turns to investing in gold as a 

safe heaven.” 

On examination of literature, it is surprising to report that little research has been 

carried out on information transmission to the gold market. Recent contributions by 

David et. al. (2000) and Caiet.al. (2001) examined the effects of monthly 

macroeconomic news releases on gold and silver future marketsover the period 1992-

95 using intra-day data. The present study is an attempt to measure the variations in the 

distribution of Gold intraday futures returns during the weekday trading and non-

trading hour (weeknight and weekend). 

 

3. Data and Methodology 

In order to have a comprehensive understanding of noise trading on Intraday Gold 

future returns, gold future transactions are obtained from the Mumbai’s first Multi-

Commodity Exchange (MCX). Total of 8748 transaction of last traded prices for every 

5 minutes beginning from 10:00 am to 11:30 pm during October-December 2012 are 

investigated. Gold is chosen because it represents a universally-recognized and widely 

traded quantity.  
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To compute the trading hour variance; the return from the open to the close is 

computed for each of the 54 trading days in the sample. The variance of these returns is 

then calculated. The study then focuses on calculating non-trading hour variance. First, 

the weekday’s non trading hour variance is found from the returns from a weekday’s 

(Monday through Thursday) close (11:30 pm) to the following day’s open at 10:00 am. 

Second the weekend non-trading hour variance is based on the returns from the 

Friday’s close to the Monday’s open. 

Every five minute last traded prices are converted to logarithmic returns to examine the 

intraday distribution of returns using the following formula:  

)/ln( 5 ttt PPR   

Where,   Rt= the “five minute” holding period return in minute t 

Pt = the price of the first transaction in minute t & 

Pt+5= the next consecutive transaction after 5 minutes 

Intraday returns calculated as the difference in natural logarithms of LTPs are 

continuously compounded and standardized for a five minute holding period. As In 

case where there are no transactions during t+5, calculated Rtafter the next LTP is 

divided by two. The example of the prices and times of trades as recorded for analysis 

is as follows: 

Date & Time   Price of the December 2012 Contract 

10/8/2012 10:30   31119.00 

10/8/2012 10:35   31112.00 

10/8/2012 10:40   31109.00 

10/8/2012 10:45   31119.00 

10/8/2012 10:50   31125.00 

10/8/2012 10:55   31124.00 

10/8/2012 11:00   31137.00 

10/8/2012 11:05   31149.00 

10/8/2012 11:10   31137.00 

10/8/2012 11:15   31136.00 

Table I (given below)reports hourly trading and non-trading variances of Gold future 

returns. Higher volatility during trading hours is clearly indicated from the results. The 

hourly variances is found to be 0.2706 ×10
-5

over the weekend period (from the Friday 

close to Monday open), 0.2386 ×10
-5

 over the weeknight period (form one weekday i.e. 

Mon-Thursday close to the following weekday open), and 0.3095 ×10
-5

 over the 

weekday trading period (from a weekday open at 10:00 am to close at 11:30 pm). Thus, 
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ratio of variances/ hour during trading period and non-trading period of over weeknight 

is 1.29 and on weekend 1.14. 

Table I: Variability of Gold future returns over trading and non-trading periods 

 Variance Hours Variance/hour 

Weekday Open to close (10:00 am-11:30 

pm) 

.00004334 

(0.433 ×10
-4

) 

14 .000003095 

(0.3095 ×10
-5

) 

Weekday Close to next day open (11:30 

pm-10:00 am next day)  

.00002386 

(0.239 ×10
-4

) 

10 .000002386 

(0.2386 ×10
-5

) 

Weekend close to open variance (Friday 

close to Monday open 

.00015694 

(1.569 ×10
-4

) 

58 .000002706 

(0.2706 ×10
-5

) 

 

4. Empirical result 

The average (across trading days) of characteristics (the mean, standard deviation, LCL and 

UCL, Ist order autocorrelation, Inter-quartile range, range) of the five minute holding period 

returns in each trading hour of each trading day is presented in table II. Jarque-Bera statistics p-

value in column 9 is obtained to test the null hypothesis of normal distributed returns. 

 

Table II:Descriptive statistics of 5-min Gold futures returns by hour period of theday 

Time Mean 

Standard 

deviation 

Lower 

confidence  

limit 

Upper 

confidence 

limit 

Ist order auto-

correlation 

Inter-

quartile 

range Range 

Jarque-

Bera test 

(p-value) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

10:00 – 11:00 0.010% 0.109% -0.059% 0.080% 0.005 0.064% 0.401% 0.047 

11:00 – 12:00 0.000% 0.043% -0.028% 0.028% -0.061 0.063% 0.142% 0.105 

12:00 – 13:00 0.001% 0.045% -0.028% 0.030% -0.066 0.063% 0.158% 0.220 

13:00 – 14:00 -0.005% 0.051% -0.039% 0.030% 0.017 0.073% 0.176% 0.172 

14:00 – 15:00 0.004% 0.049% -0.028% 0.035% -0.104 0.065% 0.168% 0.169 

15:00 – 16:00 0.000% 0.044% -0.031% 0.031% -0.117 0.062% 0.148% 0.181 

16:00 – 17:00 -0.004% 0.043% -0.033% 0.025% -0.079 0.066% 0.144% 0.126 

17:00 – 18:00 0.002% 0.051% -0.037% 0.040% -0.220 0.064% 0.168% 0.367 

18:00 – 19:00 0.000% 0.063% -0.043% 0.043% -0.110 0.090% 0.212% 0.195 

19:00 – 20:00 -0.010% 0.079% -0.085% 0.066% -0.088 0.111% 0.260% 0.197 

20:00 – 21:00 0.006% 0.076% -0.046% 0.058% -0.133 0.109% 0.252% 0.156 

21:00 – 22:00 -0.001% 0.066% -0.079% 0.077% -0.158 0.086% 0.216% 0.198 

22:00 – 23:00 0.002% 0.061% -0.050% 0.055% -0.120 0.081% 0.199% 0.189 

23:00 – 23:30 -0.001% 0.061% -0.083% 0.081% -0.208 0.086% 0.179% 0.417 

F-Statistic 

1.66 

(.065) 

10.04 

(.000)       

KW-Statistic 

18.26 

(.148) 

138.48 

(.000)       
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The mean and standard deviation of 5-min returns (see column 2 and 3) are observed 

maximum during first hour of the trading day. The hypothesis that the mean and 

standard deviations are equal throughout the day is tested with F-test and Kruskal-

Wallis test statistics. The KW-statistic is a non-parametric test statistic and is computed 

whenever it is found that the characteristic is not normally distributed across trading 

days. The means are insignificantly different from zero in each hour of the trading day 

(F-statistics =1.66 (p >.05) and Kruskal-wallis statistics =18.26 (p > .05)). The 

hypothesis that the standard deviations are constant throughout the day is rejected at 

the 1% significance level, based on the F-test and KW test statistics. Figure 1 depicts 

the standard deviations over the day.  

 

Figure 1: Average Standard deviation of returns by one hour period of the day 
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The first order autocorrelations in most of the trading hours are negative observes 

lowest negative (-.220) during 17:00-18:00 and highest negative (-.061) during 11:00-

12:00. This fact is not surprising, it probably reflects the tendency of prices to fluctuate 

between the bid and ask prices. Only positive Ist order autocorrelation, close to zero 

was observed in the first hour of the trading day. Figure 2 depicts the 1
st
 order 

autocorrelation of returns each hour of the trading day.  
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Figure 2: Average First order autocorrelation of returns by one hour period of the day 
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5. Discussion of Results 

 

The findings suggest that gold future return variability is higher during trading hours 

than during non-trading hours, and that the return distribution at the beginning and end 

of the day differs from the return distribution during the rest of the day. The excess of 

variances during trading hours can be attributed to the presence of macroeconomic 

announcements, which arrives during trading hours and is immediately incorporated 

into prices, private information in the form of pseudo-signals from technical analysis, 

stock broker, economic consultants that prevail only during the day time. As a result, 

level of variance in the intraday distribution of returns is increased in the similar spirit.  

It is interesting to note that there are significant differences in the average returns at 

the beginning and end of the day. The first order autocorrelation is the lowest in the 

beginning of the day and relatively towards more negative during the last hour of 

trading. High negative autocorrelation at the end of the day after 5:00 pm is caused due 

to increase in private information trading with open of the overseas markets at that 

time. Traders may attempt to maximize their profits from trading by slowly releasing 

orders to the floor at the end of the day. Lower negative autocorrelation of returns in 

the beginning of the day is due to un-directional movement of the prices because of 

persistent selling/buying interest in a contract. 
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6. Concluding Remarks 

The research study demonstrates the 5-minute intraday variations of the Gold futures 

transaction returns. It is observed that the variance of future return of weekday trading 

hours differs from weekday non-trading hours as well as weekend non-trading hours. It 

is documented that intraday variance with in the trading day is also not uniform and the 

probability of returns is higher during the first hour and the end hour of the trading day. 

Further, investigating the first order autocorrelations, it is revealed that the returns are 

uncorrelated during the open of the day but relatively higher autocorrelations is 

observed after 5:00 pm.  

Macro-economic announcements, private information and noise trading during the day 

leads to relatively higher variance in the intraday returns. The maximum variance 

during the first hour is due to persistent selling/buying interest in the future contracts. 

Further, for aggravated variance in open time of the trading period it is suggested the 

market may opt for reducing non-trading hours, thus increasing the trading hours in the 

day. This may help in reducing the variance in the intraday returns to a certain extent.  
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