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Abstract— Commodities play a very important role in the 

macroeconomic environment of an economy. Shortage of 

commodities can lead to wide price fluctuations and higher 

level of volatility leading to higher risk benefit for investors. 

Excess availability of the same would lead to depressing 

price situation forcing producers out of business at times. 

Commodities are typically traded in various market layers 

starting with large wholesale trading between producers and 

investors and ending with retail small quantity trading 

between retailers and end users. A commodity market 

generally attracts large number of middlemen and financing 

agents who take possession of physical assets and store them 

at warehouses to sell them at appropriate time to make 

sufficient profits to stay in business. Depending on the 

layers of middlemen in the market structure, the end users' 

price deviates from the producers' price. The spot 

commodities market deals in physical form of commodities 

movement. Price of commodities which are perishable in 

nature (like agricultural products) behave little differently 

than non-perishable commodities like metals and energy 

commodities. However, commodities futures markets have 

been able to bring stability to the spot markets. The theory 

of storage and the normal backwardation theory explain the 

relationship between the spot and futures prices in 

commodity markets. 
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I. INTRODUCTION 

This paper provides an overview of the commodity market 

in India and its participants, and analyses gold price that are 

traded in MCX (Multi Commodity Exchange), in terms of 

price discovery of the spot and futures markets using 

ARIMA( p,Dq) model. It also analyses the impact of trading 

volume, inflation and other macroeconomic factors on spot 

and futures price movements.  Spot and Futures markets are 

linked in terms of their price movements. Higher liquidity in 

these markets make price discovery more efficient. 

Discovery of efficient price is a predominant function of the 

futures market as the market is likely to be used by traders, 

producers, marketing agents and processors. Numerous 

studies have been conducted to show that the futures market 

reacts faster to new information vis-à-vis spot market as it is 

cheaper to exercise a view in the futures market than in the 

physical spot market. Most of the earlier studies reveal that 

futures markets play a very critical role in efficient price 

discovery. The futures market is linked to the spot market 

through a cost of carry component which will not only take 

care of the cost of inventory holding but also any convenient 

yield arising out of such physical holdings. The prices in the 

futures and spot markets are systematically related both in 

the short and long run and any deviation should be rationally 

explained. The presence of an equilibrium relation, binding 

together the two prices of the futures and spot markets is the 

main theme behind efficient price formation. As a large 

number arbitragers exist in the system and they can fund 

their position through borrowing mechanism by paying 

appropriate cost, any disparity in price between spot and 

futures market is likely to be exploited by these arbitragers. 

Efficient price discovery mechanism through the above 

equilibrium process leads to better decision making that 

ultimately results in an optimal allocation of physical 

resources. Futures on commodities are widely traded in 

global markets and in India .Spot gold market is typically 

across all geographical locations in India but the price 

fixation at either Mumbai or Ahmadabad is accepted among 

the traders for delivery. Gold, being a commodity, attracts 

State level taxes along, if any. Hence, traders prefer to take 

delivery of physical gold in a centre where the tax is 

relatively lower. Ahmadabad as a delivery centre for gold 

has been growing in importance in recent years and it is well 

accepted among the traders. The Indian Commodity 

Exchanges typically use spot price for delivery at 

Ahmadabad as the settlement price for their futures contract 

in Gold. Efficient price discovery mechanism is an 

important issue in a competitive market. Price behaviour in 

the physical and financial markets determines how the 

agents of the market like producers, speculators, financiers 

and users would behave. If price discovery is inefficient, 

liquidity becomes the biggest challenge for all. This paper 

looks at the mechanism of efficient price discovery in Gold 

spot and Futures market and their inter linkages. The rest of 

the paper is organized into the following sections. Section 1 

deals with Indian gold market microstructure. Section 2 

presents methodology and data. The last section summarizes 

the empirical results and findings.  

II. INDIAN COMMODITY (GOLD) MARKET: AN EMPIRICAL 

ANALYSIS 

Historically India is one of the largest importers of gold in 

the world. Gold is held as a family jewel for most families in 

the country and very rarely families sell gold for pecuniary 

purposes. Before the early nineties, gold market in India 

attracted lot of parallel transaction as the imports were 

restricted combined with high import duties. The hawala 

market was active, leading to increased black market 

transactions in gold. However, financial sector reforms in 

nineties brought much needed reforms to the gold market 

and market was freed from high import duties and restriction 

on imports. The international price and domestic market 

price of gold almost synchronized till Government 

introduced high import duties on gold imports in 2013. The 

Government hiked import duty in August'13 on refined gold 

bars for a third time in eight months to 10 per cent from the 
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earlier 8 per cent in order to curb the demand and restrict its 

impact on Current Account Deficit (CAD)and exchange 

rate. More than 95% of gold imported for the domestic 

market is in the form of small cast bars weighing 10 tolas 

(3.75 oz), widely known as TT bars or biscuits. Most 

imported TT bars are produced by 8 major gold refiners in 

Switzerland, South Africa, United Kingdom and Australia. 

Imported gold is distributed nationwide through secondary 

and lower tier bullion dealers who fall below the primary 

tier of bank and PSU importers. The most important dealers 

are located in cities where the state's sales tax is low. 

Notably, Ahmadabad, Jaipur, Mumbai and Gurgaon. 

The Gold imports have been rising unabatedly for 

the last few years and such large import of gold has become 

one of the major sources of our high trade deficit. The CAD 

has deteriorated significantly in recent times due to large 

gold imports. This resulted in depreciation of the Indian 

currency and in reduction of the foreign exchange reserves. 

This high current account deficit and falling Indian Rupee in 

2013 forced RBI and the Government to introduce 

restrictions on gold imports as well as duties on import of 

Gold. However, the differential pricing between 

international and domestic prices has resulted in increasing 

unauthorized market taking shape through hawala route. The 

aggregate demand for gold in India is influenced by many 

social, economic and cultural factors. Gold is a chosen 

investment for many as it is considered a hedge against 

inflation. India has been passing through high inflationary 

situation for the last few years and this might have 

contributed to such high demand for gold. Further, return on 

alternate assets has not been lucrative enough for investors 

to diversify into those assets. The performance of gold 

against other comparable financial assets in recent years is 

another possible reason for the shift towards investment in 

gold in India. Rising global gold prices in recent years did 

not affect the domestic demand of the gold in India implying 

that investment in gold is becoming price inelastic. 

International gold prices have increased exponentially in 

recent years and domestic gold prices have moved in tandem 

with international gold prices in recent years. In recent 

years, the gold loan market in India has grown rapidly. 

Large number of Non-Banking Financial Companies is 

involved in gold loan business in India and they source 

funds from the banking sector. Till recently, banks were 

very active in providing gold loans to customers. 

III. FACTOR INFLUENCING GOLD PRICE 

Gold has always been an object of desire. Individuals seek it 

out for personal wealth and security. The value of money 

appeals above all other appeals in our world.  

The following are the factors which are influencing gold 

prices: 

A. Demand of Gold 

Indians treat gold as a token of good luck, prosperity and 

good fortune. No wedding, no festival is complete without 

gold and jewellery in India. Though there is a high price, 

still the demand has not come down. India accounts for 

nearly one-third of the total world demand for gold. Indian 

consumers’ demand for gold is 37.6 per cent more than that 

of China.  

B. Inflation 

The most popular reason to own gold is as a hedge against 

inflation. The foremost reason given for the rising price of 

gold is inflation that runs rampant amongst the world’s 

currencies. While gold is not the cause of inflation, gold as a 

commodity responds to market fluctuations and interest rate 

changes. 

C. Gold as an investment 

Due to its consistently increasing value, gold is considered 

as a safe and secure investment. The rural population sees 

gold as the most dollars in turn affects the fluctuating gold 

price in India. 

IV. INTEREST RATES OFFERED BY BANKS 

The banks often invest in gold to hedge against inflation. 

Their other policies on interest offered on savings will also 

affect the gold price. The higher interest rates offered on 

savings by banks will drive the customers to invest more in 

currency. If the interest rates on savings are low, customers 

invest in gold and the gold purchase increases. 

A. Import duty 

The fluctuations in rupee along with the increase in import 

duty and curbs on import of gold have made consumers 

postpone gold purchases. Gold prices tumbled from ` 32,500 

per 10 gm in November 2012 to ` 29,600 in December. One 

of the ways in which the Indian government is fighting 

against rising imports of gold is through increase in its 

import duty. It has been done five times in the recent past—

from one per cent holding the prime position as the largest 

importer of the precious metal. When India purchased 200 

tonnes of gold under the International Monetary Fund 

Limited gold sales programme, it was interpreted by experts 

that it may further inflate the gold price when the price was 

already ruling high. Table III explains the share of India’s 

gold import against total import.  

B. Current account deficit (CAD) 

The nation’s CAD, which reached a record 6.7 per cent of 

GDP in three months ended in December 2013, is widely 

considered the biggest concern for Asia’s second largest 

economy. CAD represents the difference between India’s 

imports of goods and services and its exports plus 

remittances by Indians living abroad. One way of looking at 

it is that India does not earn enough in foreign exchange to 

pay for imports such as oil and fertilisers. The excess of 

imports over exports, or the CAD, is usually covered by 

foreign investors bringing money into India or by dip thinks 

that a CAD of 2.5 per cent of the gross domestic product 

(GDP) is sustainable. Against this, India’s CAD in 2011-12 

was 4.2 per cent of GDP and in the last quarter for which 

data is available; October December 2012 was 6.7 per cent 

of GDP. The greater the gap between the sustainable CAD 

level and the actual figure, the more vulnerable the economy 

is to adverse global developments which could suck out 

foreign investment. On the quantitative front, RBI 

introduced the 80:20 formulas under which 80 per cent of 

imports. 
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V. METHODOLOGY 

Data and research methodology used in this research are 

daily spot gold price  (per 10 gram) of Multi Commodity 

Exchange (MCX) from Jan 2011 to Nov 2016 . Data are 

taken from mcx.com. Daily price return calculation of gold 

has been done by using the following econometric model 

ARIMA (1 1 1 ) on estimation , simulation and forecasted 

price behaviour of gold . www.mcx.com , www.rbi.co.in   

Estimation of ARIMA(1 1 1) Model Parameters Using Daily 

Spot Gold Price from jan 2011 to Nov 2016 with Initial 

Values 

A. Matlab Programming Algorithm 

[Data] = 

xlsread('C:\Users\user\Desktop\SpotMarket_201611302025

32.xls','SpotMarket_20161130202532','D2:D1586'); 

Mdl = arima(1,1,1); 

EstMdl = estimate(Mdl,Data(1:750)); 

con0 = EstMdl.Constant; 

ar0 = EstMdl.AR{1}; 

ma0 = EstMdl.MA{1}; 

var0 = EstMdl.Variance; 

[EstMdl2,EstParamCov2,logL2,info2] = estimate(Mdl,.... 

Data(751:end),'Constant0',con0,'AR0',ar0,... 

'MA0',ma0,'Variance0',var0); 

info2.X 

1) Out Put Result 

 

2) Simulate Responses and Innovations 

[Data]=xlsread('C:\Users\user\Desktop\SpotMarket_201611

30202532.xls','SpotMarket_20161130202532','D2:D1586'); 

Mdl = arima('MA',-0.5,'SMA',0.3,... 

 'SMALags',12,'D',1,'Seasonality',12,... 

 'Variance',0.1,'Constant',0); 

rng default % For reproducibility 

[Y, E] = simulate(Mdl,100,'NumPaths',1586); 

figure 

subplot(2,1,1); 

plot(Y) 

title('Simulated MCX Spot Gold Price  Response') 

subplot(2,1,2); 

plot(E) 

title('Simulated MCX Spot Gold Price Innovations') 

lower = prctile(Y,2.5,2); 

middle = median(Y,2); 

upper = prctile(Y,97.5,2); 

figure 

plot(1:100,lower,'r:',1:100,middle,'k',...1:100,upper,'r:') 

legend('95% Interval','Median') 

figure 

histogram(Y(100,:),10) 

title('Response Distribution of MCX Spot Gold Price at 

Time 100') 

 
Fig. 1: 

 
Fig. 2: 

http://www.mcx.com/
http://www.rbi.co.in/
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Fig. 3: Response Distribution of MCX Spot Gold Price at 

Time 100 

3) Forecast the MCX Spot Gold Price  

[Data]=xlsread('C:\Users\user\Desktop\SpotMarket_201611

30202532.xls','SpotMarket_20161130202532','D2:D1586'); 

DataModel = arima(2,1,2); 

DataFit = estimate(DataModel,Data); 

[Y,YMSE] = forecast(DataFit,1500,'Y0',Data); 

lower = Y - 1.96*sqrt(YMSE); 

upper = Y + 1.96*sqrt(YMSE); 

figure 

plot(Data,'Color',[.7,.7,.7]); 

title('MCX Spot Gold Price Forecast') 

hold on 

4) Out Put Forecasted MCX Spot Gold Price  

 

 
Fig. 4: MCX Spot Gold Price Forecast 

VI. ANALYSIS & FINDING 

In statistics and econometrics, and in particular in time 

series analysis, an autoregressive integrated moving average 

(ARIMA) model is a generalization of an autoregressive 

moving average (ARMA) model. Both of these models are 

fitted to time series data either to better understand the data 

or to predict future points in the series (forecasting). 

ARIMA models are applied in some cases where data show 

evidence of non-stationary, where an initial differencing 

step (corresponding to the integrated part of the model) can 

be applied to reduce the non-stationary process. 

The AR part of ARIMA indicates that the evolving 

variable of interest is regressed on its own lagged (i.e., prior) 

values. The MA part indicates that the regression error 

actually a linear combination of error terms whose values 

occurred contemporaneously and at various times in the 

past. The Iag (for "integrated") indicate that the data values 

have been replaced with the difference between their values 

and the previous values (and this differencing process may 

have been performed more than once). The purpose of each 

of these features is to make the model fit the data as well as 

possible. Non-seasonal ARIMA models are generally 

denoted ARIMA(p,d,q) where parameters p, d, and q are 

non-negative integers, p is the order (number of time lags) 

of the autoregressive model, d is the degree of differencing 

(the number of times the data have had past values 

subtracted), and q is the order of the moving-average model. 

Seasonal ARIMA models are usually denoted ARIMA 

(p,d,q) (P,D,Q)m, where m refers to the number of periods in 

each season, and the uppercase P,D,Q refer to the 

autoregressive, differencing, and moving average terms for 

the seasonal part of the ARIMA model. 

A. Finding:  

In our investigation and analysis how gold price behaving in 

commodity market through ARIMA (p,d,q ) model and we 

used three different method with the same model these are 

estimation , simulation and forecast method .In addition to 

estimate through ARIMA(p,d,q ) first part 750 data point 

and second part are rest of data point we used , in first part 

AR(1) value is -0.15001 and MA(1) value  is 0.0847 and 

second part AR(1) value is  – 0 . 796 and MA (1) value is 

0.0847. Second method is simulation method,  four 

graphical representation of simulated price response, 

simulated price innovation and price distributation and third 

one is forecast method, in this AR(1) value is – 0 . 1500167 

and MA (1) value is 0 . 0847. This modelling framework is 

a distinct extension of the regression modelling where our 

discussion (analysis) began with co integrated relationship 

and equilibrium relationship form the basis of time series 

counterpart to regression relationship but in this case, it is 

not the conditional mean as such that is of interest of this 

model long run equilibrium and short run relationship 

around the gold price trends are of interest and observed in 

the data. 

VII. CONCLUSION 

Financial risk for gold price behaviour in Indian commodity 

(Gold Price) consists of broadly defined by unexpected 

changes in foreign exchange rate, interest rate, inflation rate 

.Spot gold price changes can be expected to have an impact 

of firm value due to their relevance as input or output 

https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Econometrics
https://en.wikipedia.org/wiki/Time_series_analysis
https://en.wikipedia.org/wiki/Time_series_analysis
https://en.wikipedia.org/wiki/Mathematical_model
https://en.wikipedia.org/wiki/Autoregressive_moving_average
https://en.wikipedia.org/wiki/Autoregressive_moving_average
https://en.wikipedia.org/wiki/Time_series
https://en.wikipedia.org/wiki/Forecasting
https://en.wikipedia.org/wiki/Stationary_process
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Errors_and_residuals_in_statistics
https://en.wikipedia.org/wiki/Linear_combination
https://en.wikipedia.org/wiki/Parameter
https://en.wikipedia.org/wiki/Autoregressive_model
https://en.wikipedia.org/wiki/Moving-average_model
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factors. In addition, there may be important effects on the 

value of gold price changes on demand and supply. 

This paper presents a comprehensive investigation 

of gold price based on MCX spot gold price during the 

period of daily mcx spot gold price data .Overall the 

percentage of spot gold price changes with significant 

increases in gold price during this period influence by 

various factors interest rate, inflation rate and foreign 

exchange rate. These finding are consists with commodity 

major gold price risk being relatively important gold price 

risk being hedged. If gold price fluctuations represent 

important sources of risk investor may reduce their exposure 

through hedging, for instance by using derivative future, it 

may reduce their risk. 

Future research could study the effect of   gold 

price in other time series, econometric model and it would 

be interesting to investigate whether and what extent, gold 

price risk constitutes risk factors, possible with a time 

varying risk premium. 
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