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ANALYSIS ON THE EFFECT OF OIL PRICE, DOLLAR EXCHANGE 

RATE, AND STOCK EXCHANGE INDEX ON GOLD PRICE IN USA 

DURING 2006-2012 

 

By: 

Revo Rosheno Arbes 

Supervisor: 

Arif Hoetoro, SE., MT., Ph.D 

 

ABSTRACT 

 

By using time series data from January 2006 up to December 2012, this 

research aims at finding the dimensional influence of oil price, U.S. Dollar 

exchange rate and stock exchange index on gold price. For examining the 

influence of the independent variables toward the dependent variable, Error 

Correction Model (ECM) is used along with t-test and F-test to reveal the relation 

and the influence of the pre-determined variables. 

The findings show that, in short-run, U.S Dollar exchange rate and stock 

exchange index have significant effect on gold price. U.S Dollar exchange rate 

has positive and significant effect on gold price, while stock exchange index has 

inverse and significant effect on gold price. Meanwhile, Oil Pricet-1, USD exchange 

ratet-1, and Stock exchange indext-1 are not significant and do not affect gold price 

in long run. The most influential variable to gold price is U.S. Dollar exchange 

rate which strongly affect gold price in short-run and stock exchange indext-1 

which likely affect gold price in long-run. 

 

Keywords: Gold Price, Oil Price, Dollar Exchange Rate, Stock Exchange 

Index 

  



 

 

xi 

 

ANALISIS PENGARUH HARGA MINYAK, NILAI TUKAR DOLAR DAN 

INDEKS SAHAM TERHADAP HARGA EMAS DI AS PADA TAHUN 2006 

– 2012 

 

Oleh: 

Revo Rosheno Arbes 

Pembimbing: 

Arif Hoetoro, SE., MT., Ph.D 

 

ABSTRAK 

 

Menggunakan data time series dari Januari 2006 sampai dengan Desember 

2012, penelitian ini bertujuan untuk menemukan pengaruh harga minyak, nilai 

tukar U.S Dolar dan indeks saham terhadap harga emas. Untuk menemukan 

seberapa besar pengaruh variabel bebas terhadap variabel terikat, digunakan Error 

Correction Model (ECM) dengan metode analisis t-test dan F-test untuk 

mengungkapkan hubungan dan pengaruh variabel yang telah ditentukan. 

Hasil penelitian menunjukan bahwa dalam jangka pendek, nilai tukar U.S. 

Dolar dan indeks saham berpengaruh secara signifikan terhadap harga emas. Nilai 

tukar U.S. Dolar berpengaruh positif dan signifikan terhadap harga emas, 

sedangkan indeks saham berpengaruh negatif dan signifikan terhadap harga emas. 

Sementara itu untuk jangka panjang, harga minyakt-1, nilai tukar U.S. Dolar t-1, and 

indeks sahamt-1 tidak signifikan dan tidak berpengaruh terhadap harga emas dalam 

jangka panjang. Variabel yang paling berpengaruh adalah nilai tukar U.S Dolar 

yang sangat mempengaruhi harga emas dalam jangka pendek dan indeks sahamt-1 

yang kemungkinan berpengaruh terhadap harga emas dalam jangka panjang. 

 

Kata kunci: Harga Emas, Harga Minyak, Nilai Tukar Dolar, Indeks Saham 
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CHAPTER I 

INTRODUCTION 

 

1.1. Background 

Gold is a precious metal which is used both as a property and financial 

asset. It is also considered as the global currency which can be accepted in every 

country in the world. Nowadays, gold is used as a hedge against recession, crisis, 

and any other uncertainty of economic condition. Thus, many investors invest 

their wealth in the form of gold. Similar to investors, most of central bank invest 

their assets in gold and it is called as asset demand. Asset demand for gold is 

traditionally associated with the view that gold is an effective “hedge”. In other 

words, gold represents a store of value that investors believe will insulate them 

against inflation andother forms of uncertainty (Ghosh, et al, 2000). 

Gold price will be very fluctuative based on the rate and ratio between 

supply and demand and transaction within a country. That is why gold price will 

change if there is any changes on other factors. People tend to play safe during the 

economic uncertainty happens, for example when the stock exchange index goes 

down because of recession, people will look for stuff that can save their money, so 

they choose gold as a hedge against the recession. 

Most of people who seek money for their wealth do not want to get loss 

because of certainty. There is no certainty in economy. Recession and growth can 

be suddenly happened. Thus, investors begin to buy more gold as a safe haven or 

hedge, which eventually makes the price of gold increasing year by year. Below is 

the table of gold price since 2003-2012 in USA. 
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Table 1.1 Gold Price 2003 – 2012 (in troy ounce) 

Year Gold Price Year Gold Price 

2003 416.3 2008 869.8 

2004 435.6 2009 1087.5 

2005 513 2010 1405.5 

2006 632 2011 1531 

2007 833.8 2012 1657.5 

source: www.kitco.com 

As seen on the table above, gold price ($/troy ounce) was increasing 

gradually  year by year. During 2003-2008, gold price increased for 10-20% in 

average, but since 2007 gold price started to increasesharply/more than 20% 

because of global recession. 

According to Wang and Chueh (2012), international oil prices have always 

been a leading indicator in the global economy. When oil price rises, corporations 

suffer from surging cost and declining profit thus make increasing of consumer 

spending. Prices shoot up and disposable income declines and inflation occurs. 

Looming inflation boosts gold prices because investors believe gold preserves its 

value. It can be concluded from statement above oil price seems to have 

relationship with gold price because when oil price is increasing, gold sales would 

be increasing. It may be because people tend to buy gold as a hedge against 

inflation caused by the increasing oil price. It is analogously with research 

conducted by Narayan et al (2010) in Chang and Le (2011:6) stating that inflation 

channel is the best to explain the relationship between oil and gold markets. A rise 

in oil price leads to an increase in the general price level. When the general price 
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level (or inflation) goes up, the price of gold will be increasing. It increases the 

role of gold as a hedge instrument against inflation. 

The data on the oil price taken from EIA is presented below. 

Table 1.2 Europe Brent Oil Price in 2003 – 2012 

Year Oil Price ($) Year Oil Price ($) 

2003 28.85 2008 96.94 

2004 38.26 2009 61.74 

2005 54.57 2010 79.61 

2006 65.16 2011 111.26 

2007 72.44 2012 111.63 

 
Source: www.eia.gov 

Based on the table, it can be seen that year-by-year, oil price is increasing 

gradually. In 2003, oil price reached 28.85 $/barrel and started to increase almost 

50% in the next year. Oil price increased gradually until it reached the highest 

price in 2012 as much as 111.63 $/barrel. The increasing of oil price will be 

causing inflation. If the oil price increases, the prices of goods will be rising and 

people will look for something that can be used a hedge of their wealth. Thus, 

people will tend to buy another investment instrument such as gold. 

Not only oil price affects the price of gold, but also depreciation and 

appreciation of certain currency. According to Sjasstad (2008), currency 

appreciations or depreciations had strong effects on the price of gold. While 

according Hyong (2011) if the value of USD against major currencies and the 

gold price show inverse relationship, then it will be wise to use gold as a hedge 

against US dollars. It can be concluded from statement above, a change in USD 
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will be having influence in gold. According to Hyong (2011), there are 2 ways to 

measure changes in dollar value, first, measure the quantity a dollar can buy or 

produce, and second, measure the change of the relative dollar value against 

another currency. Thus, Euro can be used as a comparison to see whather USD is 

decreasing or increasing since Euro is the second-traded most currency behind 

USD. Below is the table of Euro-USD exchange rate between 2003-2012. 

Table 1.3 Eur/USD Exchange Rate 

Year Eur/USD Year Eur/USD 

2003 1.13 2008 1.47 

2004 1.24 2009 1.39 

2005 1.24 2010 1.32 

2006 1.25 2011 1.39 

2007 1.37 2012 1.28 

Source: www.x-rates.com 

From table above, it can be seen that Eur-USD exchange rate is 

fluctuative. During 2003-2012, USD reached its highest value in 2003 by $1.13, it 

means only take 1.13 dollar required for 1 Euro, and the lowest value of USD was 

in 2008 by $1.47. 

According to Bai and Green (2010) in Baur and McDermott (2010), 

investors seek diversification in their portfolios to reduce the risk of suffering 

heavy losses. International diversification is made possible by the less than perfect 

integration of international stock markets. It can be concluded from statement 

above, diversification of stock to another investment instrument to reduce the risk 

of suffering loss can be done by diversifying it with gold. 
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Stock is a proof reflecting the ownership of a company. Most of people, 

nowadays, are likely to buy stock because it is expected to generate a higher profit 

than others. However, high profit means high return and loss is unpredictable. As 

shown in table below, stock index is fluctuated. 

Table 1.4 Dow Jones Stock Exchange Index 

 

 

 

 

 

 

 
Source: www.finance.yahoo.com 

 

Dow Jones SE reached 11.472 in 2006 and increased to 13.196 in 2007, 

but it decreased in 2008 to 11.222 and decreased again in 2009 to 8.887. The 

decrease in 2008 and 2009 happened because of financial crisis (subprime 

mortgage) in U.S. After 2009, stock index started to rise again because of 

economic recovery and it increased gradually since 2010 until the end of 2012. 

Finally, based on the background above, therefore the author proposes 

“Analysis on the Effect of Oil Price, Dollar Exchange Rate, and Stock 

Exchange Index on Gold Price in USA during 2006-2012” as the title of this 

minor thesis. Hopefully, this study would be useful and provides advantages for 

societies by providing insight and real practice in general. Moreover, it is 

expected to contribute to the development ofscience and knowledge, enhancee 

Year Amount 

2006 11.472 

2007 13.196 

2008 11.222 

2009 8.887 

2010 10.595 

2011 12.093 

2012 12.995 



6 

 

 

 

soft skills and competency particularly suitable with the vision of Tri Dharma of 

Higher Education. 

 

1.2. Problems of the Study 

Based on the background which has been stated before, the problems of the 

study are as follows: 

1. How is the effect of oil price, dollar exchange rate and stock exchange index 

on the gold price in 2006-2012? 

2. What is the most influencing variable affecting the gold price in 2006-2012? 

 

1.3. Objectives of the Study 

1. To identify the effect of oil price, dollar exchange rate and stock exchange 

index on the gold price in 2006-2012. 

2. To identify the most influencing variable affecting the gold price in 2006-

2012. 

 

1.4. Significance of the Study 

1. For Investors/Institutions 

As an insight or information for the investors/institutions who are interested 

in investing gold. 

2. For Author 

Enhancing intellectual knowledge as well as obtaining relevant skills to 

improve competencies. 

3. For Academicians 
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As a useful reference material to expand knowledge and as a basis for 

comparison to conduct a more in-depth research. 

4. For Others 

This study is expected to be used as a reference material to expand knowledge 

and information for further research and other parties in the related areas or 

issues. 
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CHAPTER II 

LITERATURE REVIEW 

 

2.1. Theory of Demand and Supply 

2.1.1. Theory of Demand 

According to Mankiw (2007) the quantity demanded is the amount of the 

good that buyers are willing and able to purchase. Many things determine the 

quantity demanded of a good, but one determinant plays important role – price of 

good. Quantity demanded falls as the price rises and rise as the price falls. It can 

be said quantity demanded is negatively related to price. It is called by the 

economists as law of demand: other things equal, when price of good rises, the 

quantity demanded of good falls and when price falls, quantity demanded rises. 

According to Whelan and Msefer (1996) when the market price for a 

product is high, the quantity demanded will be low. When the price is low, the 

demand is high. At very low prices, many consumers will be able to purchase a 

product. Acquiring additional increments of a good or service in certain period 

will lower satisfaction. As a result, the demand for a product at low prices is 

limited by taste and is not infinite even when the price equals zero. As the price 

increases, the same amount of money will be able to purchase fewer products. 

When the price for a product is very high, the demand will decrease because, 

when consumers wish to purchase a product, they are limited by their ability to 

buy. 
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Figure 2.1 Demand Curve 

 

Source: studyblue.com 

Any changes that shifts demand curve to the right is called an increase in 

demand, while any change that reduces the quantity demanded at every price and 

shift the demand curve to the left is called decrease in demand. Some variables 

which can affect/shift demand curve are: income, price of related goods, tastes, 

expectations, number of buyers (Mankiw, 2007) 

2.1.2. Theory of Supply 

The quantity supplied is the amount that sellers are willing and able to sell. 

There are many determinant of quantity supplied but once again price plays 

important role here. Quantity supplied rises as price rises and falls as price falls, 

thus it can be said quantity supplied is positively related to the price of goods. The 

relationship between price and quantity supplied is called law od supply: other 

things equal, when price of good rises, the quantity supplied of good also rises, 

and when price falls, the quantity supplied falls as well.(Mankiw, 2007) 
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According to Whelan and Msefer (1996), in a real market, when the 

inventory is less than the desired inventory, manufacturers will raise both the 

supply of their product and its price. The short-term increase in supply causes 

manufacturing costs to rise, leading to a further increase in price. The price 

change in turn increases the desired rate of production. A similar effect occurs if 

inventory is too high. 

The supply curve slopes upward because each additional unit is assumed 

to be more difficult or expensive to make than the previous one, and therefore 

requires a higher price to justify its production. 

Figure 2.2 Supply Curve 

 

 

 

 

 

 

Source: economicsonline.co.uk 

Any changes that raises quantity supplied at every price and shifts the 

supply curve to the right is called an increase of supply. In contrast, any change 

that reduces the quantity supplied at every price shift the supply curve to the left is 

called a decrease in supply. The variables that can shift supply curve are input 

price, technology, expectations, number of sellers. (Mankiw, 2007) 
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2.1.3. Interaction between Supply and Demand 

According to Whelan and Msefer (1996), demand is defined as the 

quantity (or amount) of a good or service people are willing and able to buy at 

different prices, while supply is defined as how much of a good or service is 

offered at each price.Buyers and sellers react in opposite ways to a change in 

price. When price increases, the willingness and ability of sellers to offer goods 

will increase, while the willingness and ability of buyers to purchase goods will 

decrease. 

If it is related to the problem, gold price is influenced by the interaction of 

supply and demand of gold and it is caused by the changing of people’s 

intentention to invest or store their money in stock and dollar because of crisis or 

because of fluctuation of oil price. 

Figure 2.3 Supply and Demand interaction 

Source: www.stephansmithfx.com 
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2.2. Gold 

According to Baur and McDermott (2010), gold is considered to be a 

hedge against crisis, recession, and other uncertainties, especially due to its high 

demand and finite supply. This precious metal was, for a long time in history, 

used as currency, and is still a safe haven for investors. Consequently, most 

central banks around the world invest more in gold to preserve their assets during 

volatile economic conditions. Since the economic crisis in 2007, the gold price 

had been increased 42% until 2009. The performance of gold is all the more 

impressive with the losses suffered in other assets during the crisis. 

Gold is considered as a safe haven. A haven is defined as a place of safety 

or refuge. For example, in term of stormy weather, ships seek out the safe haven 

of a port or harbour to safe of the storm. A safe haven asset must therefore be 

some assets that hold their value in ‘stormy weather’ or adverse market 

conditions. Such an asset offers investors the opportunity to protect wealth in the 

event of negative market conditions (Baur and McDermott, 2010). 

 

2.2.1. The Role of Gold 

Capie et al (2005) in Baur and McDermott (2010) analyze the role of gold 

as a hedge against the dollar and found evidence of the exchange-rate hedging 

potential of gold.Pukthuanthong and Roll (2011) in Reboredo (2013) stated that 

for many years strengthened gold prices in combination with US dollar (USD) 

depreciation has attracted the attention of investors, risk managers and the 

financial media. The fact that when the USD goes down as gold goes up suggests 

the possibility of using gold as a hedge against currency movements and as a safe-

haven asset against extreme currency movements. 



13 

 

 

 

Investors seek diversification in their portfolios to reduce the risk of 

suffering heavy losses. International diversification is made possible by the less 

than perfect integration of international stock markets (Bai and Green (2010) in 

Baur and McDermott, 2010). Gold has been used as a store of value and 

exchange. Store of value means it shows the real value of a particular goods. The 

gold standard system involves linking the value of currencies directly to gold. 

Central banks around the world continue to hold gold as one of the forms of 

reserves used to defend the value of their currencies (Baur and McDermott, 2010). 

 

2.2.2. Characteristicsof Gold as Financial Asset 

The demand for gold can be divided into two main components. The first 

is the “use demand” for gold. For example, gold is used directly in the production 

of jewelry, medals, coins and electrical components and also in dentistry. The 

second is the “asset demand” for gold. Governments, fund managers and 

individuals hold gold as an investment. The asset demand for gold is traditionally 

associated with the view that gold is an effective “hedge”. In other words, gold 

represents a store of value that investors believe will insulate them against 

inflation and other forms of uncertainty (Ghosh, et al, 2000). 

Most investors have traditionally used gold as a hedge against inflation or 

a falling dollar. Because gold is priced in dollars, if the dollar loses value, the 

nominal (dollar) price of gold will tend to rise, thus preserving the real value of 

gold. In times of uncertainty, when asset values become ambiguous due to 

investors’ unwillingness to trade, the attractiveness of gold may increase due to 

the relative simplicity of the gold market. If the determinants of its value are 

easier to understand and evaluate, then gold might become an attractive 
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alternative of investment, offering investors a greater sense of certainty during 

periods of financial market turbulence (Baur and McDermott,2010). 

2.2.3. Gold Market 

Baur and McDermott (2010) stated the composition of gold demand is 

rapidly changing, in the context of global economic turbulence, while gold supply 

remains relatively fixed. The total demand for gold is made up of three categories: 

jewellery, industrial & dental, and investment demand. While jewellery and 

industrial & dental demand tend to follow the business cycle (being largely 

determined by consumer spending power), the demand for gold from investors 

would appear to be counter-cyclical, with demand from this sector rising as the 

global economy enters recession. 

According to Baur and McDermott (2010), traditionally, gold demand has 

been dominated by the demand for gold jewellery. In recent months, however, the 

pattern of gold consumption has shifted dramatically with jewellery demand 

falling in response to a combination of high prices and weak consumer purchasing 

power. Jewellery demand for gold fell 11% (in volume terms) in 2008, while Q1 

2009 saw a 24% drop in the demand for gold jewellery in year-on-year terms. 

In contrast, the investment demand for gold has soared with Exchange-

Traded Fund (ETF) and similar products becoming for the first time the single 

largest category of gold demand. Investor demand for gold rose 64% in 2008. The 

first quarter of 2009 saw a record level of investment activity in gold, with 

demand from ETFs increasing for 540%, in year-on-year terms, to 465 tonnes at a 

value of US$13.6 billions. 
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The dramatic rises in the gold price that have been witnessed in the past 18 

months can therefore be explained by increased investor interest in the precious 

commodity. The recent surge in gold prices (since the beginning of 2009) has 

been driven by investors looking to preserve their wealth. This reinforces the 

perception of gold represented as a secure investment. 

The unique characteristics of gold market – its intrinsic valueas a precious 

metal, the relative inelasticity of supply, and in particular the counter-cyclical 

elements of the demand for gold - contribute to the theory that gold can act as a 

store of value, or a haven, during the financial market turbulence and/or global 

uncertainty. 

 

2.2.4. Gold History in USA 

According to McTeer (2011),in 1834, dollar was devalued in terms of gold 

— from $19.39 per troy ounce to $20.67, shifting the United States to a de facto 

gold standard. The official gold price remained $20.67 until President Franklin 

Roosevelt devalued the dollar to $35 per ounce a century later. 

The federal government did not initially issue paper money. Private state-

chartered banks issued bank notes that are circulated as paper money until the 

Civil War. In addition, the federally chartered First and Second Banks of the 

United States issued notes during 1791-1811 and 1816-1836, respectively. Note-

issuing banks were expected to redeem their notes on demand for gold or silver at 

the official prices. 

Banks were not required to hold 100 percent of their note and deposit 

liabilities as gold or silver reserves, but banks were expected to hold enough 
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specie reserves to be able to redeem them on demand at the official rates. This 

“convertibility” requirement wasintended to prevent “over-issue” of notes or 

paper money. 

During major economic disturbances creating inflation, especially wars, 

banks often became unable to redeem their notes at par, so banks “suspended 

specie payments” and bank’s notes traded at a discount. This happened early in 

the Civil War. In addition, for the first time in U.S. history, the government began 

issuing paper money in the form of U.S. Notes (greenbacks) to finance the Civil 

War. It also passed a legal tender law requiring people to accept greenbacks at 

their face value. 

The Civil War ended with the market price of gold substantially above the 

former official price. Instead of returning to gold convertibility at a new price, the 

country went through severe deflation. The federal government ran budget 

surpluses and destroyed bank notes flowing into the Treasury as tax payments. 

The price level fell about 25 percent in 1865-1868. In 1868, the government 

decided to stop shrinking the money supply instead letting the economy “grow 

into” the existing money supply. Convertibility at the old parity was finally 

achieved in 1879, a date that many scholars regard as the beginning of the 

international gold standard. 

Two things fixed to the same thing are fixed to each other. Thus: 

1. Two currencies fixed to gold (or silver) at official prices have an implicit 

official exchange rate. 

2. If the official price of an ounce of gold is $20 in the United States and £2 

in Britain, the implied exchange rate is $10 per pound or £1/10 per dollar. 
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3. International arbitrage will keep the actual exchange rate as close to that 

price as the cost of shipping gold will allow. 

An importer had the option of buying pounds in the foreign exchange 

market or shipping gold. An exporter had a similar choice in selling pounds. 

Therefore, no government action was necessary to peg the exchange rate. 

The deflation leading up to the return of gold convertibility was hard on 

debtors in general and farmers in particular. This contributed to a populist 

movement of debtors and silver interests demanding a return to a silver standard, 

which they perceived to be less harsh on debtors than the gold standard. 

This populist movement culminated in the election campaign of 1896, 

made famous by presidential candidate William Jennings Bryan’s “Cross of Gold” 

speech favoring a silver standard over a gold standard. 

After World War I, however, the gold standard was substantially restored. 

The Federal Reserve Act was passed in 1913, and the issue of paper money was 

transferred from national banks to the 12 Federal Reserve Banks. The Federal 

Reserve was expected to operate within the framework and rules of the gold 

standard. 

The boom of the 1920s gave way to depression in the 1930s. President 

Roosevelt devalued the dollar in terms of gold in 1934 by raising its price to $35 

per ounce. US president also abrogated the gold clause in contracts and prohibited 

the private ownership of gold, requiring citizens to sell their gold to the 

government at the new rate. Congress did not restore the ability of private citizens 

to own gold until 1975. 
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Following World War II the western nations set up a modified gold 

standard at a meeting in Bretton Woods, New Hampshire. Other countries pegged 

their currencies to the dollar and the United States converted dollars to gold for 

foreign central banks and governments. In the early postwar years, the world was 

hungry for dollars and there were few demands to redeem dollars for gold. 

By the 1960s, however, the world dollar shortage was over and official 

U.S. gold reserves declined as dollars were redeemed. On a couple of occasions, 

Congress reduced the gold reserve requirement on outstanding Federal Reserve 

notes. In 1971, President Nixon took the dollar off the gold standard and 

announced that the United States would no longer redeem dollars for gold, 

removing the last vestiges of the gold standard. The dollar was officially a fiat 

currency. 

To sum up the history, below is the table of U.S monetary history 

Table 2.1 US Monetary History 

1791-1811 First Bank of the United States 

1816-1836 Second Bank of the United States 

1861 U.S. Treasury issues paper money 

1879 Civil War Greenbacks redeemed 

1914 Federal Reserve Banks established 

1934 Private gold ownership banned 

1944 Bretton Woods modified gold standard 

1971 U.S. abandons gold standard 

1975 Congress restores private gold ownership 

Source: McTeer (2011) 
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2.3. Oil Price 

Definition of prices according to Kotler and Armstrong (2000:59) is the 

amount of money charged for a product or service, or the sums of the values that 

consumers exchange for the benefits of having or using the product or service. 

According to Alma (2005:35), price is defined as the value of an item stated with 

money. 

From the definition of the prices above, the conclusion that can be drawn 

is the price of crude oil is crude oil values charged to consumers based on the 

benefits and use of crude oil. 

There are some factors that influence the price of goods, such as: 

1. Internal factors 

2. External factors 

3. Competition 

4. Economic condition 

5. Goverment 

While factors influencing the oil price are: 

1. Global oil supply and demand 

Oil prices are driven by global changes in supply and demand along with a 

number of other geopolitical factors. Worldwide oil production is controlled 

by OPEC – the Organization of the Petroleum Exporting Countries, which 

aims to keep a stable price-per-barrel for crude oil. OPEC’s goal over the past 

decade has been to keep the price of oil around $30/barrel however major 

global events have made this task increasingly difficult over time. 

2. Oil reserves 
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These reserves can be accessed very easily, and can add to the oil supply if 

prices get too high. Saudi Arabia also has a large reserve capacity. If it 

promises to tap those reserves, traders allow oil prices to fall. 

3. Content in Oil 

Average crude oil import prices are affected by the quality of the crude oil 

that is imported into a country. High quality crude oils such as UK Forties, 

Norwegian Oseberg and Venezuelan Light will be more expensive than lower 

quality crude oils such as Canadian Heavy and Venezuelan Extra Heavy. For a 

given country, the mix of crude oils imported each month will affect the 

average monthly price. 

According to Amadeo (2012), crude oil prices measure the spot price of 

various barrels of oil, most commonly either the West Texas Intermediate or the 

Brent Blend. West Texas Intermediate (WTI) crude oil is of very high quality, 

because it is light-weight and has low sulphur content. For these reasons, it is 

often referred to as “light, sweet” crude oil. These properties make it excellent for 

making gasoline, which is why it is the major benchmark of crude oil in the 

Americas. Brent Blend is a combination of crude oil from 15 different oil fields in 

the North Sea. It is less “light” and “sweet” than WTI, but still excellent for 

making gasoline. It is primarily refined in Northwest Europe, and is the major 

benchmark for other crude oils in Europe or Africa. Nevertheless, those 2 spot 

price do not differ greatly in price. 
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2.4. U.S Dollar Exchange Rate 

According to Krugman et. al (2001:20), exchange rates are quoted as 

foreign currency per unit of domestic currency or domestic currency per unit of 

foreign currency. Based on the opinion of Eiteman et.al. (2001:103), exchange 

rate is the foreign exchange rate of one currency expressed in any other currency. 

From the definition, it can be concluded that the exchange rate is the exchange 

rate which indicates the number of units of a particular currency that can be 

exchanged by one another currency. 

Then the definition of USD exchange rate is the exchange rate of a 

currency against the U.S. dollar (USD). According to Hyong (2011), there are 2 

ways to measure changes in dollar value, first, measure the quantity a dollar can 

buy or produce, and second, measure the change of the relative dollar value 

against another currency, in this case the other currency is Euro. According to 

investopedia.com, the abbreviation for the Euro and U.S. dollar (EUR/USD) pair 

for the currencies of the European Union is EUR and the United States is 

USD.The currency pair tells how many U.S. dollars (the quote currency) are 

needed to purchase one euro (the base currency). 

 

2.4.1. Foreign Exchange 

Definition of Foreign Exchange according to Western Union (2013:6) is 

the price of one currency (the base currency) in terms of another currency (the 

terms currency). A quotation shows how many units of the Terms Currency will 

equal with one unit of the base currency. For example, the foreign exchange rate 

AUD/USD 0.7215 means one Australian dollar is equal to 72.15 US cents. In this 
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example the Australian dollar is the Base Currency and the US Dollar is the 

Terms Currency. 

From the definition of the foreign currency above, there is a relative thing 

that is said in other countries. So, a currency as foreign exchange depends on who 

is looking. For residents in a country that is not the country of origin of the 

currency will call it as the foreign currency or forex and conversely the population 

in the country of origin of the currency will not call it so. As an example, for the 

Indonesian people, the US dollar is the foreign currency, while for the American 

people, the US dollar is certainly not a foreign currency. 

 

2.4.2. Development of Foreign Exchange Rate 

Based on the development of the international monetary system since the 

enactment of the Bretton Woods System in 1947, three kinds of exchange rate 

determination system (forex rate) are recognized, namely: 

1. Fixed Exchange Rate System 

This system was implemented after the second world war which is marked 

by convening international conference on the exchange rate system which was 

held in Bretton Woods, New Hampshire, United States in 1944. 

2. Floating Exchange Rate System 

After the collapse of the Fixed Exchange Rate System, then appear new 

concept namely Floating Exchange Rate System. In this concept the exchange 

rate is allowed to move freely. Currency of exchange rate is determined by 

interaction of demand and supply of the currency in the market. In practice, 

there are two types of floating exchange rate system, namely: 
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a. Free Floating Exchange Rate System 

In this system, the exchange rate is allowed to move freely. A 

whole  movement depends on the interaction of supply and demand in 

the market. The central bank does not intervene into the market in 

order to affect the currency the exchange rate money. In this system, 

changes in the exchange rate will not affect foreign exchange reserves, 

because to changes in supply or demand will have a direct impact on 

the fluctuation of the exchange rate. 

b. Managed Floating Exchange Rate System 

In contrast to the system described above, in this system the central 

bank can do intervention in order to affect the market to exchange rate 

movements. The central bank usually do intervention if there is any 

foreign exchange rate movements that viewed not beneficial to the 

economy of the country so it is necessary to intervene to prevent worse 

consequences. In this system the rise and fall of foreign exchange 

reserves is determined by the presence or absence of central bank 

intervention into the market. 

3. Pegged Exchange Rate System 

This exchange rate system was implemented by linking the exchange rate 

of the currency of a country with an another currency or a particular currency. 

 

2.5. Stock Exchange Index 

According to investopedia.com, stock index is an indicator of stock price‘s 

movement. The index serves as an indicator of market trends, that is, the 
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movement of the index reflects market conditions at any given moment whether 

the market is stronger or weaker. 

Generally on the world stock exchange,there are more than one index. For 

example in US, there were S&P500, Dow Jones, Nasdaq. In this study Dow Jones 

(DJIA) is used as the stock index, because it represents 30 big and influential 

companies in USA. Stock exchange index has three major benefits, namely: as a 

marker the market, level measuring profitability, and portfolio performance 

measures. 

1. Marker of The Market 

The index value is considered as representative of the average of a group 

of stocks. Because it uses the price of 30 big companies in the calculation and 

the DJIA is used as the performance indicators of the most major stock 

exchanges. In short, if you want to view the current stock market conditions, 

you have lived to see the movement of the DJIA numbers. 

2. Level for Measuring Profitability 

For example, we can calculate the average number of profit invested in the 

stock market. Now in 2014, the DJIA is worth for 16000. 4 years ago DJIA 

was worth for 10000. If the investment during 2010 – 2014 is calculated, the 

resulted profit is (16000-10000) / 10000 * 100% = 60%. The average profit of 

investment in the stock market is 60%. It means average profit gained per year 

is 15%. This figure does not include the benefits of dividends. 

3. Portfolio Performance Measures 

If the portfolio’s value is lower than average of profitability, then investor 

should remanage the portfolios. 
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2.5.1. DJIA Component Selection 

According to DJIA brochure, at any given time, The Dow’s 30 

components usually account for 25% to 30% of the total market value of all U.S. 

stocks. The Dow does not literally “represent” the entire U.S. market. Rather, it is 

a blue-chip index representing the leading companies in the industries driving the 

U.S.stock market. As a result, its performance is highly correlated with that of 

indexes containing hundreds or thousands of stocks. 

Component changes are rare and usually occur only when an existing 

company is going through a major change, such as a shift in its main line of 

business, acquisition by another company or bankruptcy. Selected components are 

always U.S. companies leading in their industries andare widely held by investors 

who have long records of sustainable growth. 

 

2.6. The Influence of Oil Price on Gold Price 

Narayan et al (2010) in Chang and Le (2011:6) opine that inflation channel 

is the best to explain the linkage between oil and gold markets. A rise in oil price 

leads to an increase in the general price level. When the general price level (or 

inflation) goes up, the price of gold will increase. This gives rise to the role of 

gold as an instrument to hedge against inflation which is caused by increasing of 

oil price. 

In other perspective, Melvin and Sultan (1990) in Narayan et al (2010) 

describes a different channel of establishing the relationship between gold and oil 

markets. Their main thesis is on the impact on gold prices through the export 

revenue channel. Essentially, gold is an integral part of the international reserve 
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portfolio of several countries, including the oil producing countries, they argue 

that if some shocks lead to expectations of official gold purchases, the expected 

future price of gold will rise. When oil price rises, oil exporters revenues from oil 

rise, and Melvin and Sultan argue that this may have implications for the price of 

gold, provided that gold consists of a significant share of the asset portfolio of oil 

exporters (relative to other nations) and oil exporters purchase gold in proportion 

to their wealth. This will lead to a rise in demand for gold and a rise in price of 

gold. Hence, an oil price rise leads to a rise in gold prices. 

According to Wang and Chueh (2012), international oil prices have always 

been a leading indicator in the global economy. When oil prices rise, corporations 

for example, suffer from surging costs and declining profits. Such increases also 

indirectly change consumer spending. Prices shoot up and, as a result, disposable 

income declines and inflation occurs. All of this is bad news for economic growth. 

Nevertheless, looming inflation boosts gold prices because investors believe gold 

preserves its value. Therefore, oil price is predicted to have positive influence on 

gold price. 

 

2.7. The Influence of Dollar Exchange Rate on Gold Price 

According to Joy (2013), the conditional correlation between changes in 

the price of gold and changes in the US dollar’s exchange rate is broadly negative. 

Increases in the price of gold tend to be associated with decreases in the value of 

the US dollar. Moreover in 2008, it was more negative than at any point during 

the past three decades. 
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Nowadays, according to Reboredo (2013), strengthened gold prices in 

combination with US dollar (USD) depreciation has attracted the attention of 

investors, risk managers and the financial media. The fact that when the USD 

goes down as gold goes up suggests the possibility of using gold as a hedge 

against currency movements and as a safe-haven asset against extreme currency 

movements. It is analogously with the research conducted by Tully and Lucey 

(2007) stating that gold demand tends to be negatively related to US Dollars 

exchange rate. This is based on the fact that gold becomes less expensive to non-

US denominated countries when the US Dollar depreciates against other 

currencies. Therefore US Dollar exchange rate is predicted to have negative 

relationship on gold price. 

 

2.8. The Influence of Stock Exchange Index on Gold Price 

Stock is a prove of ownership of company and one of important main asset 

in  business, but it is very fluctuative even due to a rumor. When a crisis hitting, 

gold can overcome a dropping of stock price by diversivicating the investors’ 

portfolio and investors can buy gold and it makes gold demand increases and 

consequently the gold price increases. It is proven by research conducted by Sujit 

and Kumar (2011) stating that gold historically combated losses that occurred 

during the period of inflation, social unrest and war. When stock prices fall 

financial advisors are expected to advise investors to maintain position in gold 

during the period. 

Conversely during boom times, gold investments often decreased in value 

as stock prices increased like in 1990s. Some investors believe that gold price has 
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no portfolio risk aversion value and can be treated like any other commodity 

whose price changes are strictly determined by supply and demand. 

Hedging effectiveness suggest that stock-gold portfolio provides better 

diversification benefits than the stock portfolios (Kumar, 2014). Overall, it can be 

said that gold can be considered as a valuable asset class that can improve the 

risk-adjusted performance of a well-diversified portfolio of stocks and also acts as 

hedge against various market and macroeconomic factors. In addition, according 

to Hood and Malik (2013), unlike other precious metals, stock serves as a hedge 

and a weak safe haven for the US stock market.  

While according to Smith (2001), The short-run correlation between 

returns on gold and returns on US stock price indices is small and negative and for 

some series and time periods insignificantly different from zero and no long-run 

equilibrium and the series do not share a common stochastic trend. Therefore, 

stock exchange index is predicted to have negative influence on gold price. 

 

2.9. Previous Research 

From the above theories and explanations on how oil price, stock 

exchange index and dollar exchange influence gold price, some previous research 

are taken. Previous research are research which have been done by some experts 

and used as a reference for another researcher. Previous research used as 

references in this study are as follows. 

1. Gold and Oil Futures Markets: Are Markets Efficient? by Paresh 

Kumar Narayan, Seema Narayan and Xinwei Zheng (2010) 
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In this study, the long-run relationship between gold and oil spot and 

futures markets were examined. The conceptual framework formulated in this 

study is when oil price rises, it creates inflationary pressures, which proves 

that investments in gold as a hedge against inflation. The long-run relationship 

between gold and oil futures prices at different maturity was identified and 

unraveled evidence of cointegration. Data was obtained from Bloomberg, The 

spot price data is for the period 2/01/1995 to 03/06/2009, culminating into 

3678 observations. This implies that: (a) investors use gold market as a hedge 

against inflation, and (b) the oil market can be used to predict the gold market 

prices and vice versa, thus these two markets are jointly inefficient, at least for 

the sample period considered in this study. 

2. Dynamic transmission effects between the interest rate, the USD, and 

gold and oil price by Yu Shan Wang , Yen Ling Chueh (2012) 

This study resulting that in the short term both gold and crude oil prices 

positively influence each other. Interest rates have a negative influence on the 

future gold prices and a positive influence on the future crude oil prices. In the 

long run, a relationship exists whereby interest rates influence the US dollar, 

which in turn influences international crude oil prices. When the Federal 

Reserve Board (Fed) lowers interest rates to boost the economy, market 

expectations for oil demand change and, as a result, crude oil prices fluctuate. 

In addition, there is a price transmission relationship from interest rates to 

gold prices. A reduction in interest rates influences investor expectations with 

respect to depreciation of the dollar. Investors then move their capital to the 

gold market for capital preservation or speculation. Finally, international gold 
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and crude oil prices have feedback effects on interest rates. This paper infers 

that crude oil prices increasing to a certain level trigger inflation, at which 

juncture the Fed may tighten monetary policies to downturn the bloom 

economy. 

3. Gold and the US dollar: Hedge or haven? by Mark Joy (2011) 

Using a model of dynamic conditional correlations covering23 years of 

weekly data for 16 major dollar-paired exchange rates and using DCC–

GARCH model (GARCH model of dynamic conditional correlations),this 

paper addresses a practical investment question: Does gold actas a hedge 

against the US dollar, as a safe haven, or neither? the key findings are as 

follows. (i) During the past 23 years, gold has behaved as a hedge against the 

US dollar. (ii) Gold has been a poor safe haven. (iii) In recent years, gold has 

acted increasingly as an effective hedge against currency risk associated with 

the US dollar. 

4. The price of gold and stock price indices for the United States. By 

Graham Smith (2001) 

For the period beginning in January 1991 and ending in October 2001 

empirical evidence is examined on the relationship between the price of gold 

and stock price indices for the United States. Three gold prices set in London 

and one set in New York are used, together with six stock price indices of 

varying coverage. The short-run correlation between returns on gold and 

returns on US stock price indices is small and negative and for some series 

and time periods insignificantly different from zero. All of the gold price and 

stock price indices are I(1). Over the period examined, there is no 
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cointegration involving a gold price and US stock price index. That is, there is 

no long-run equilibrium and the series do not share a common stochastic 

trend. Only short-run relationships are evident. Granger causality tests find 

evidence of unidirectional causality from US stock returns to returns on the 

gold price set in the London morning fixing and the closing price. For the 

price set in the afternoon fixing, there is clear evidence of feedback between 

the markets for gold and US stocks. 

5. Is gold the best hedge and a safe haven under changing stock market 

volatility? by Matthew Hood and Farooq Malik (2013) 

In this paper, the researchers evaluate the role of precious metals and 

volatility (VIX) as potential tools for hedging (negative correlation with 

stocks)or providing a safe haven (negative correlation with stocks during 

extremestock market declines) in the US stock market. Using daily datafrom 

November 1995 to November 2010, the findings show that gold, unlike other 

precious metals, serves as a hedge and a weak safe haven for the US stock 

market. It is also found that VIX serves as a very strong hedge and very strong 

safe haven during our sampling period. In periods of low volatility and high 

volatility, gold does not have a negative correlation with the US stock market. 

On the other hand, the correlation of VIX with the overall stock market 

remains negative at all times and is even stronger in times of market turmoil 

(high volatility period). Our overall results suggest that VIX is a superior 

hedging tool and serves as a better safe haven than gold during our sample 

period. For simplifying the description previous research, the summary is 

presented in table 2.1 
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Table 2.2 Previous Research 

No. Writer (year) Title The Objectives of the Research Research Methodology Results 

1. 
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Narayan, Seema 

Narayan and Xinwei 

Zheng (2010) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gold and Oil Futures 

Markets: Are Markets 

Efficient?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

examining the long-run 

relationship between gold and 

oil spot and futures markets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cointegration test using 

daily data from the 

1/2/1995 – 6/3/2009 

obtained from Bloomberg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A rise in the oil price leads to 

a rise in the general price 

level (inflation), which 

translates into higher gold 

prices 

 Gold and oil spot and futures 

markets up to the maturity of 

10 months were cointegrated. 

This finding implies that 

investors do use the gold 

market as a hedge against 

inflation. 

 It also implies that the oil 

market can be used to predict 

the gold market prices and 

vice versa, thus rendering 

these markets jointly is 

inefficient. 
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Mark Joy (2011) 

 

 

 

 

 

 

 

 

Matthew Hood and 

Farooq Malik (2013)  

 

 

 

 

 

 

 

 

 

 

 

Gold and the US dollar: 

Hedge or haven? 

 

 

 

 

 

 

 

Is gold the best hedge and 

a safe haven under 

changing stock market 

volatility? 

 

 

 

 

 

 

 

 

 

Investigating the nature of the 

relationship between the price 

of gold and the US dollar, how 

it has changed during the past 

25 years, and how these 

changes cast light upon the role 

gold plays as an investment 

hedge and a haven. 

 

Evaluating the role of gold and 

other precious metals relative to 

volatility (Volatility Index 

(VIX)) as a hedge (negatively 

correlated with stocks) and safe 

haven (negatively correlated 

with stocks in extreme stock 

market declines) using data from 

the US stock market. 

 

 

 

 

Multivariate GARCH 

model of dynamic 

conditional correlations 

 

 

 

 

 

 

Regression model 

 

 

 

 

 

 

 

 

 

 

 

 

 Conditional correlation 

between changes in the price 

of gold and changes in the 

US dollar’s exchange rate is 

broadly negative. 

 

 

 

 

 

 Gold, unlike other precious 

metals, serves as a hedge and 

a weak safe haven for US 

stock market. 

 VIX serves as a very strong 

hedge and a strong safe haven 

during our sample period 

 VIX is a superior hedging tool 

and serves as a better safe 

haven than gold during our 

sample period. 
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4. 

 

 

 

 

5. 

Graham Smith 

(2001) 

 

 

 

 

 

Yu Shan Wang , Yen 

Ling Chueh (2012) 

The price of gold and 

stock price indices for the 

United States 

 

 

 

 

Dynamic transmission 

effects between the 

interest rate, the USD, and 

gold and oil price 

Examining the relationship 

between the price of goldand 

stock price indices for the United 

States over the period beginning 

in January1991 and ending in 

October 2001. 

 

Examining the relationship 

interest rate, the US dollar, and 

gold and crude oil prices in long 

and short run 

Error Correction Model 

(ECM) 

 

 

 

 

 

Threshold co-integration 

technique and Threshold 

error-correction model 

(TECM). 

 The short-run correlation 

indices small and negative 

correlation 

 There is no long-run 

equilibrium. 

 

 

 Gold prices, crude oil 

prices, and interest rates 

influence each other during 

the previous period in the 

short term. 

 Gold and crude oil prices 

positively influence each 

other during the previous 

period 

 USD during previous and 

current period negatively 

affect gold price in 

following period 

Source: Literatures and journals
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2.10. Conceptual Frameworks 

Figure 2.4 Conceptual frameworks 

 

 

 

 

 

 

In this study, variables that are considered to have influence on gold price 

in US are USD exchange rate, stock exchange index and oil price. All of these 

variables are affecting from outside. The change of USD exchange rate, stock 

exchange index, and oil price will change the preference of investor/people in 

investment instrument and consequently will change the supply and demand of 

gold. USD exchange rate has negative influence on gold price because according 

to Reboredo (2013) when the USD goes down as gold goes up suggests the 

possibility of using gold as a hedge against currency movements and as a safe-

havenasset against extreme currency movements. Stock exchange index also has 

negative influence on gold price because gold is considered as valuable asset that 

can improve the risk-adjusted performance of a well-diversified portfolio of 

stocks and also acts as hedge against various market and macroeconomic factors 

(Kumar, 2014). 

Oil Price Stock Exchange Index Dollar Exchange Rate 

Gold Price 

Inflation 
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Meanwhile, oil price has positive relationship with gold price because 

according to Narayan et al (2010) the link between oil price and gold price is 

inflation, thus increasing of oil price will generate inflation because producing 

goods and services is more expensive than before. Because purchasing power is 

weaken people start to buy something (investment instrument) as a hedge to 

overcome inflation and gold can act as it, consequently price of gold will be 

increasing. 

2.11. Hypothesis 

Based on the background, literature review, and some previous research, 

the formulated hypothese of this study are: 

1. H1 : Oil price positively affects Gold price. 

2. H2: USD exchange rate negatively affects Gold Price. 

3. H3: Stock Exchange index negatively affects Gold Price. 
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CHAPTER III 

RESEARCH METHOD 

 

3.1. The Approach of the Study 

This study using quantitative research method using Error Correction 

Model (ECM) to analyze the influence of oil price, USD exchange rate and stock 

exchange index on gold price. Quantitative approach provides data in form of 

number, so calculation is important in this study since it uses variables and 

hyphoteses. By using quantitative approach, it is expected to determine the 

relationship between oil price, USD exchange rate and stock exchange index on 

gold price.  

 

3.2. Research Timeline 

Research timeline used in this study is time series, because the data were 

compared based on the year. A time series is a collection of observations of well-

defined data items obtained through repeated measurements over time. In other 

words, time series is recordings processes which vary over time. A recording can 

be either a continuous trace or a set of discrete observations. Time-series data 

used in this study are oil price, dollar exchange rate and stock exchange index 

monthly data from January 2006 – December 2012. 

 

3.3. Data Collection Method 

Data collection method is the systematic and standardized procedure to 

gain the required data. Data collection method must be suitable with and related to 
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the research problems and objectives. This sub-chapter consists of data type, 

source of data. 

 

3.3.1. Data Type 

The type of data used in this research is secondary data. Based on Belsley 

(2005), secondary data refer to information gathered by someone other than the 

researcher conducting the current study. Such data can be internal or external to 

the organization and accessed through the internet. Secondary data can be used for 

forecasting sales by constructing models based on past sales figures, and through 

calculation. The advantage of seeking secondary data source is saving time and 

cost for obtaining information. However, secondary data as the sole source of 

information has the drawback of becoming obsolete, and not meeting the specific 

needs of particular situation or setting. Hence, it is important to refer to source 

that offers current and up-to-date information. 

According to Chatterjee (2006), secondary data are data indirectly 

obtained by the researcher through an intermediary medium (obtained and 

documented by others). All data of this study are in the form of historical data 

since  January 2006 – December 2012. 

3.3.2. Sources of Data 

Data was taken from internet and mostly are taken from official website 

that dealing with the concerned data. Data was collected monthly and has been 

modified to simplify the analysis. Gold price data was taken from 

www.kitco.com, Crude oil price data was collected from www.eia.gov, U.S 

Energy Information Administration, Eur/USD exchange rates data was collected 
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from www.x-rates.com, and Dow Jones data was collected from 

finance.yahoo.com. 

 

3.4. Operational Definition of Variables 

The independent variables in this research are crude oil price, Eur/US Dollar 

rate, and Stock Exchange index (Dow Jones). While, the dependent variable is 

Gold Price. 

The operational definition of variables used in this research is presented in the 

following tables. 

Table 3.1 Operational definition of variable 

No. Variable Definition Measurement Unit 

1. Gold Price Gold Price is the 

average price of gold. 

The position of 

Gold price at the 

end of month and 

stated in US Dollars 

and measured in 

troy ounce. 

Dollar/Troy 

Ounce 

2. Crude Oil Price Price of oil produced 

and the 

pricedetermined by 

Europe Brent Spot 

Price 

The position of 

Crude oil in the end 

of month and stated 

in Dollars/barrel 

Dollar/Barrel 

3. Eur/USD exchange 

rate 

Dollar exchange rate 

per 1 euro 

Dollar exchange 

rate per 1 euro per 

month and stated in 

US Dollar 

Euro/Dollar 

4. Stock 

Exchangeindex 

(Dow Jones) 

A price-weighted 

average of 30 

significant stocks 

traded in the New York 

Stock Exchange and 

the Nasdaq. 

The average of 

stock price in 1 

month 

Points 

Source: processed data from literature and journals. 

 

3.5. Data Analysis Method 

3.5.1. Multiple Linear Regression 



40 

 

 

 

Multiple linear regression analysis is a statistical data analysis technique 

that is often used to examine the relationship between 2 or more independent 

variables to dependent variable. 

 

                                     

 

Where, 

Yi = Dependent Variable 

B0, B1, B2, Bn = Parameter 

Xi1, Xi2, Xi3, Xin = Independent Variable 

Vt = Error term 

According to Gujarati (2009) the assumptions of multiple linear regression 

model are as follows: 

1. The regression model is linear in parameter. 

2. Average value of error is zero. 

3. Variance of error is constant (homoscedastic). 

4. No autocorrelation in error. 

5. No multicollinearity in independent variable. 

 

3.5.2. Significance test 

3.5.2.1. F-Test 

This test is used to find out whether the independent variables affect 

simultaneously to dependent variable. In this study, the independent variables are 

oil price, dollar exchange rate and stock exchange index, while the dependent 

variable is gold price. 
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The steps of making f-test are: 

1. Formulating hypothesis 

H0→β = 0 

Meaning that independent variables (X) do not affect the dependent 

variable (Y) 

Ha → β ≠ 0 

Meaning that independent variables (X) affect the dependent variable (Y). 

2. Setting the significance level 

The significance level (sig) is set to 0.05 or α = 5% 

3. Determining the F value 

4. Determining the F table 

5. Setting the test criterion 

6. Drawing conclusion 

If the probability > 0.05 then the independent variables simultaneously 

have no effect on the dependent variables. 

If the probability < 0.05 then the independent variables simultaneously 

affect on the dependent variables. 

 

3.5.2.2. T-Test 

Significance test partially or often called t-test is aimed to see the effect of 

independent variables (X) partially to dependent variables (Y), whether it is 

significant or not. 

The steps of making t-test are: 

1. Formulating hypothesis 

H0 → β = 0 
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Meaning that independent variable (X) does not affect the dependent 

variable (Y) 

Ha → β ≠ 0 

Meaning that independent variables (X) affect the dependent variable (Y) 

2. Specifying the level of significance 

The significance level (sig) is set to 0.05 or α = 5% 

3. Determining the test statistic 

4. Determining T table 

5. Comparing the t-test with t-table 

6. Drawing conclusion 

If the significance value of t > 0.05 or α is more than 5%, then H0 is 

accepted and Ha is rejected. It means that partially the independent variable 

does not have significant effect on the dependent variable 

If the significance value of t < 0.05 or α is less than 5%, then H0 is rejected 

and Ha is accepted. It means that partially the independent variable has 

significant effect on the dependent variable. 

 

3.5.3. R-Squared (R
2
) 

Determination analysis is aimed to find the percentage of independent 

variables influences the dependent variable. If R-squared equals to 0, it means that 

independent variables do not affect the dependent variable and if R-Squared is 1, 

it means that all of independent variable affect perfectly to dependent variable (0 

< R
2
< 1). 
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3.5.4. Error Corection Model 

Error Correction Model (ECM) is used to determine the short-run 

dynamics of the system to time series data. The ECM shows the speed of 

adjustment to reinstate equilibrium in the model. The coefficient of ECM which is 

called Error Correction Term (ECT) shows how rapidly a variable return to 

equilibrium (Mahmood and Sial, 2011:240). 

Error Correction term (ECT) should be negative and significant, because it 

indicates it moves back toward equilibrium. A positive sign of ECT indicating 

movement away of equilibrium. The ECM model is expressed below. 

 

                                                         

                       

Where: 

∆   : first difference 

       : Gold price in the period of t 

      : Oil price in the period of t  

       : USD exchange rate in the period of t 

       : Stock exchange index in the period of t 

       : the error correction term  

    : a white noise error term 

 

3.5.5. Stationary test 

A series is said to be stationary if its variance and means are constant over 

time and the value of covariance between two time periods depends only on the 
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distance or gap or lag between two time periods and not the actual time at which 

the covariance is computed. 

The unit root test is the most popular test of stationarity (or 

nonstationarity).  t the formal level, stationarity can be checked by finding out if 

the time series contains a unit root. The Dickey   Fuller (DF) and augmented 

Dickey   Fuller ( DF) tests can be used for this purpose.  

The Augmented Dickey-Fuller Test (ADF test) represents a standard 

procedure to test the null hypothesis (H0) of the unit root (non-stationary series) 

against the alternative hypothesis (H1) of a stationary series. If Yt is the series with 

lag p, then: 

               ∑          

 

   

 

Where, 

ΔYt : The first difference 

α0 : Intercept 

Y : Variable whose stationary is being tested 

p : Length of lag used in the model 

ε : Error term 

 

3.5.6. Cointegration test 

There are several methods for testing cointegration, however this research 

uses a comparatively simple method, namely Engel-Granger (EG) Test for 

cointegration. In EG test for cointegration, if there are, for example, two non-

stationary variables containing a unit root, they are said to cointegrated if the error 

term is stationary. Error Correction Model (ECM) is formed if the cointegration 
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between variables exists. However, if the error term is non-stationary then 

Autoregressive Distributed Lags (ADL) is used. 

3.5.7. Classic Assumption test 

3.5.7.1. Heteroscedasticity test 

Heteroscedasticity assumption is used to determine whether residual has 

homogenous variance or not. Heteroscedasticity assumption test is expected that 

residual has homogenous variance. Heteroscedasticity test can be done using 

Glesjer test. Test criterion states if all probability (Obs*R
2
) >level of significance 

(α=5%), then it can be stated residual spread randomly or having a homogenous 

variance, thus heteroscedasticity assumption is fulfilled. 

 

3.5.7.2. Autocorrelation Test 

Autocorrelation is used to detect whether observation of residual is 

correlated or not, and it is expected not  being correlated. Autocorrelation test in 

this study is using Lagrange  Multiplier test. If the Obs*R
2
> level of significance, 

then observation of residual is not correlated or autocorrelation assumption is 

fulfilled. 

 

3.5.7.3. Normality test 

The normality assumption test is aimed to test whether confounding 

variables in the regression model (residuals) are normally distributed or not. To 

detect whether the residuals are normally distributed or not, it can be seen through 

Jarque Berra test. Residual is considered normal if the prob. > level of 

significance (α) 
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CHAPTER IV 

FINDINGS AND DISCUSSION 

 

4.1. General Description 

The U.S. is the third largest gold producer, after China and Australia. 

There are lots of mines in Nevada produced more than 80% U.S. gold. Whereas 

other famous U.S. gold mines are located in Colorado and Alaska. Its official gold 

holdings are 8,133.5 tons which is the largest official gold holdings in global. 

The gold market is a place where is focus on trading gold, and exists in 

around the gold exchange. Gold Exchanges are generally in various international 

financial centers, as an important part of the international financial markets. 

Currently, there are more than 40 gold markets around the world, and is forming 

the global market framework : The international gold market is as the core, and 

the local gold market is as the auxiliary. The four major important international 

gold exchange markets are: London Gold Market, America Gold Market, Zurich 

Gold Market and Hong Kong Gold Market. 

American gold market is developed in the middle of 1970s, mainly the 

COMEX division of New York Mercantile Exchange, and later is incorporated the 

CME. American gold market is mainly in gold futures trading, currently it 

becomes the world's largest trading volume and most active gold futures market, it 

also is the most efficient and complex futures trading organization. The major 

trading objects of American gold market are gold, silver, copper, and some 

financial derivatives, gold futures and gold options trading are in the first of the 
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world, and are recognized as precious metals trading center. At present, the 

varieties transactions are gold futures, Mini options, options and funds. 

The New York Mercantile Exchange (NYMEX) is a commodity futures 

exchange. In 1975, the New York Commodity Exchange (COMEX) was starting 

forward trading of gold, and became the center of the forward trading of gold in 

the world. In August 2008, it was owned and operated by CME Group of 

Chicago. 

 

4.2. Development of Gold Price during 2006-2012 

Figure 4.1 Gold Price 

 

Source: secondary data, modified 

The development of gold price since January 2006 – December 2012 

shows the increasing patterns year by year. From January 2006, gold price was 

getting expensive even though it was still fluctuating, but those fluctuated price 

were not really significant and always showed enhancement. The lowest gold 
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price happened in January 2006 at 549.86 dollar/troy ounce, while the highest 

gold price happened in September 2011 at 1771.88dollar/troy ounce. 

 

4.3. Description of Variables of The Study 

4.3.1. Oil Price 

Figure 4.2 Oil price 

 

Source: secondary data, modified 

The development of oil price from January 2006 – December 2012 shows 

a cyclical pattern as the time goes by where the movements of oil price since 

January 2006 that show oil prices tend to increase and followed by the decreasing 

of oil price in the middle of 2006. Then in the early of 2007 oil price started to 

increase again until it increased significantly in July 2008 and followed by falling 

of price. In the beginning of 2009, oil price tends to rise again and it happened 

significantly until it ended in April 2011. Then, in May 2011, oil price decreased 

and followed by increase and decrease that was quite significant in the early of 
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2012. Oil price touched the lowest price in December 2008 for 39.95 

Dollars/barrel, while the highest price happened in July 2008 for 132.72 

Dollars/barrel. 

 

4.3.2. USD Exchange Rate 

Figure 4.3 USD exchange rate 

 

Source: secondary data, modified 

The development of euro exchange rate towards the dollar in 2006 until 

2012 shows a cyclical pattern. The exchange rate movements of the euro towards 

the dollar in the beginning of 2006 showed a pattern that tends to increase until 

the mid of 2008, followed by a significant decrease in the exchange rate of the 

euro towards the dollar until February 2009. In March 2009, exchange rate of euro 

towards the dollar climbed back in November 2009 and followed by a significant 

decrease until June 2010. The same pattern still occurs in subsequent years. The 

lowest exchange rate of the euro towards the dollar reach 1.194 dollars occurred 
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in February 2006, while the highest euro exchange rate against the dollar was 

1.576 dollars that occurred in July 2008. 

 

4.3.3. Stock Exchange Index 

Figure 4.4 Stock Exchange Index 

 

Source: secondary data, modified 

The development of stock exchange index in 2006 to 2012 shows cyclical 

patterns. The movement of in the early 2006 showed a pattern that tends to 

increase until October 2007, then followed by a very significant drop until 

February 2009. In the next months, the stock price rose back until the end of 2012. 

Lowest stock price occurred in February 2009 amounting to 7056 points, while 

the highest occurred in October 2007 for 13924 points. 

 

4.4. Findings 

4.4.1. Stationary test 
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Stationary test is used to determine whether the time series data have a 

constant means and variances or not. If the time series data produce means and 

variances that are not constant then there exists unit root, so that the data is not 

stationary, otherwise if the time series data have means and variances that are 

constant then the data is said to be stationary. Stationary test in this study uses the 

ADF test (Augmented Dickey Test). Criteria for this test is if the probability value 

of the test statistic  DF < level of significant (α) then the data does not contain 

unit root, thus the data is stationary. The results are summarized in the following 

table. 

Table 4.1 Stationary test result 

Variable  ADF test Prob. Keterangan 

Gold Price 
Level -0.380 0.907 Not Stationary 

1
st
 Difference -8.908 0.000 Stasionary 

Oil Price 
Level -2.398 0.146 Not Stationary 

1
st
 Difference -5.573 0.000 Stasionary 

Eur-USD 

exchange rate 
Level -2.938 0.045 Stasionary 

Stock Index 
Level -1.185 0.678 Not Stationary 

1
st
 Difference -7.379 0.000 Stasionary 

Source:Result of data processing using Eviews 6 

Based on analysis result summarized above, it can be concluded that gold 

price variable generate -8.908 and prob. 0.000 at the 1
st
 difference, so it can be 

stated that gold price is stationary  at 1
st
 difference. Oil price generates -5.573 and 

prob. 0.000 at 1
st
 difference, thus it can be stated that oil price has been stationary 

at 1
st
 difference. Eur-USD exchange rate generates -2.938 and prob. 0.045 at 

level, so Eur-USD exchange rate has been stationary at level. The last is stock 

index, stock index generates -7.379 and prob. 0.000 at 1
st
 difference, then it can 

be concluded that stock index has been stationary at 1
st
 difference. 
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4.4.2. Cointegration test 

Cointegration test is aimed on computing long-run equilibrium from 

unstationary variables. Engle-Granger (EG) method can be used to test whether 

cointegration exists or not. If the residuals from model that acheived from EG test 

is not containing unit root or can be said stationary at level then it can be 

concluded there is cointegration between these variables. The result of 

cointegation test is shown in following table. 

 

Table 4.2 Result of Cointegation test 

 ADF test Prob. 

Residual -2.736  0.0067 

Source: result of data processing by Eviews 6 

 

Based on table above, the value of ADF test for residual is -2.736 and 

prob. 0.0067. The test generates prob. value smaller than error rate (α = 5%), 

therefore residual is stated not containing unit root, or has been stationary. Thus, 

oil price, Eur-USD exchange rate and stock index are cointegrated. This implies 

oil price, Eur-USD exchange rate and stock index with gold price in a long-run 

equilibrium. 

 

4.4.3. Error Correction Model 

 Error Correction Model (ECM) is intended to determine the stability of the 

variables in the short term. The test results can be known through the ECM 

estimation as summarized in the following table. 
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Table 4.3 Error Correction Model (ECM) result 

Variable Coefficient Std Error Tstatistic Prob. 

C (β0) 67.713 95.243 0.711 0.479 

D(Oil) (β1) 0.298 0.9157 0.325 0.746 

D(D_Exc) (β2) 718.502 188.100 3.819 0.000 

D(S_Exc) (β3) -0.049 0.013 -4.027 0.000 

Oilt-1 (β4) 0.054 0.299 0.181 0.857 

D_Exct-1 (β5) -17.205 64.816 -0.265 0.791 

S_Exct-1 (β6) -0.003 0.004 -0.741 0.461 

ECTt-1 (β7) 0.021 0.024 0.863 0.391 

Fstatistic =  4.0947 Prob = 0.000   

R-squared =  0.277 

Adj. R-

squared 

= 0.209 

Source: result of data processing by Eviews 6 

 

4.4.4. Significance test 

4.4.4.1. F-Test (simultaneous test) 

Simultaneous significancy test is used to determine whether oil price, Eur-

USD exchange rate, stock index price, and ECT(t-1) have a impact on gold price. 

Test criterion states if prob. < level of significance (α), there is a significance and 

simultaneous influence of oil price, Eur-USD exchange rate, stock index and 

ECT(t-1) on gold price. F-test generates Fstatistic = 4.0947 and prob. 0.000. The test 

shows that prob. < level of significance (α=5%). It means there is significance and 

simultaneous effect of oil price, Eur-USD exchange rate, stock index and ECT(t-1) 

on gold price. 

 

4.4.4.2. T-test (partial test) 

Significancy partial test is used to determine whether oil price, Eur-USD 

exchange rate, stock index and ECT(t-1) are having effect on gold price partially or 

individually. Test criterion states that if p-value < level of significance (α), then 
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there is partial significance effect of oil price, Eur-USD exchange rate, stock 

index and ECT(t-1) on gold price. 

a. Partial significance test between D(Oil)t on D(Gold)t 

Partial significance test of D(Oil)t on D(Gold)t generates tstatistic = 0.325 and 

p-value 0.746. test result shows p-value > level of significance (α), it means there 

is no significant effect partially of change in oil price in current period on gold 

price in current period. 

b. Partial significance test between D(D_Exc)t on D(Gold)t 

Partial significance test of D(D_Exc)t on D(Gold)t generates tstatistic= 3.819 

and p-value 0.000. test result shows p-value < level of significance (α), it means 

there is significant effect partially of change in Eur-USD exc.rate in current period 

on gold price in current period. 

c. Partial significance test between D(S_Exc)t on D(Gold)t 

Partial significance test of D(S_Exc)t on D(Gold)t generates tstatistic = -

4.027 and p-value 0.000. this test result shows p-value < level of significance (α), 

it means there is significant effect partially of change in stock exchange index in 

current period on gold price in current period. 

d. Partial significance test between Oilt-1 on D(Gold)t 

Partial significance test of Oilt-1 on D(Gold)t generates tstatistic = 0.181 and 

p-value 0.857. test result shows p-value > level of significance (α), it means there 

is no significant effect partially of change in oil price one period before on gold 

price in current period. 

e. Partial significance test between D_Exct-1 on D(Gold)t 
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Partial significance test of D_Exct-1 on D(Gold)t generates tstatistic = 0.265 

and p-value 0.791. test result shows p-value > level of significance (α), it means 

there is no significant effect partially of change in Eur-USD exc.rate one period 

before on gold price in current period. 

f. Partial significance test between S_Exct-1 on D(Gold)t 

Partial significance test of S_Exct-1 on D(Gold)t generates tstatistic = 0.741 

and p-value 0.461. test result shows p-value > level of significance (α), it means 

there is no significant effect partially of change in stock exc. index one period 

before on gold price in current period. 

g. Partial significance test between ECTt-1 on D(Gold)t 

Partial significance test of ECTt-1 on D(Gold)t generates tstatistic = 0.863 and 

p-value 0.391. test result shows p-value > level of significance (α), it means there 

is no significant ECT on gold price in current period. In other words, there is no 

short-run equilibrium to long-run equilibrium of actual gold price with expected 

gold price. 

 

4.4.5. The coefficient of determination (R
2
) 

The contribution of oil price, Eur-USD exchange rate, stock exchange 

index and ECTt-1 on gold price can be seen through determination coefficient (R
2
) 

which is 0.277 or 27.7%. This means the contribution of oil price, Eur-USD 

exchange rate, stock exchange index and ECTt-1 on gold price is 27.7%, while the 

rest or 72.3% is contributed from another variable outside this study. 
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4.4.6. Empirical model of ECM 

ΔGold = 67.713+ 0.298 ΔOIL + 718.502 ΔD_EXC - 0.049 ΔS_EXC + 0.054 

OILt-1 - 17.205 D_EXCt-1 - 0.003 S_EXCt-1 +0.021 ECTt-1 

The coefficient of ECTt-1 is 0.021 which states that the 0.021 discrepancy 

between actual gold price and expected gold price will be added in one period. 

However, in the previous explaination ECTt-1 is not significant to the change of 

current period of gold price. Thus, gold price is stated no significant equilibrium 

in short-run to long-run. 

Table 4.4 Long-run and short-run coefficients 

Variable Short-run coefficient Long-run coefficient 

Constanta 67.713 69.165 

Oil 0.298 0.034 

D_EXC 718.502 -17.596 

S_EXC -0.049 -0.025 

Source: Result of data processing using Eviews 6 

Short-run coefficient is obtained by calculation of ECM while the long-run 

coefficient is obtained by involving the Error Correction Term (ECT) and short-

run coefficient as formulated beneath. 

Table 4.5 Long-run formula 

Variable Formula 

Constant 
  

      
 

Oil Price 
         
      

 

Eur-USD exc.rate 
           
      

 

Stock exchange index 
           
      

 

Source: Prasetiono (2010) in Pratiwi (2014) 
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4.4.6.1.  Short-run empirical model 

ΔGold = 67.713 + 0.298 ΔOil + 718.502 ΔD_EXC –0.049 ΔS_EXC 

 (0.479)      (0.746)           (0.000)       (0.000) 

The short-run empirical model implicates the short-run dynamics of the 

variables. It tells how changes (∆) in an independent variable affect dependent 

variable in the short-run. In the empirical model, it can be seen oil price and Eur-

USD exchange rate are positively affect gold price, while stock exchange index is 

negatively affect gold price. 

1. Constanta is 67.713 which means in short-run if all variable remain 

constant then the change of gold price in current period is $ 67.713. 

 

2. Oil (X1) is 0.298 which means in short run if the oil price increase 

$1/barrel will increase gold price as much as $ 0.298. The Error 

Correction Model estimation shows that oil has positive (0.298) 

and non-significant (0.746 > 0.05) relationship on gold price. If oil 

price increases in current period, it will raise the gold price in 

current period, vice versa, but in small influence. 

This finding is proven by results conducted by previous researcher 

such as Narayan et al (2010), Melvin and Sultan (1990), and Wang 

and Chueh (2012) which stated that oil price has positive influence 

on gold price. Therefore, H1 is accepted. 

 

3. D_EXC (X2) is 718.502 which means in short run if USD is 

increasing $ 1 toward Euro will be increasing of gold price as $ 
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718.502. The Error Correction Model shows that USD exchange 

rate has positive (718.502) and significant (0.000) relationship on 

gold price. If USD exchange rate increases in current period, it will 

rise gold price in current period, vice versa. 

This finding is in contrast with the previous research conducted by 

Joy (2013), Reboredo (2013), Tully and Lucey (2007) which stated 

that USD exchange rate is negatively influence on gold price, thus 

H2 is rejected. USD exchange rate produces the biggest value of 

tstatistic respectively 718.502 and the most significant prob. 

respectively 0.000 which make it the most influencing variable in 

short-run. 

 

4. S_EXC (X3) is -0.049 which means in short run if stock exchange 

index is increasing by 1 point will be declining gold price by $ 

0.049. The Error Correction Model result shows that stock 

exchange index has negative (-0.049) and significant (0.000) 

relationship on gold price. If stock exchange index increases in 

current period, it will be declining gold price in current period, vice 

versa. 

This finding is proved by result of previous studies conducted by 

Sujit and Kumar (2011), Kumar (2014), Smith (2001) which stated 

that stock exchange index is negatively influence gold price. 

Therefore H3 is acccepted. 
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4.4.6.2.  Long-run empirical model 

Gold = 69.165 + 0.034 OILt-1 - 17.596 D_EXC t-1 - 0.025S_EXC t-1 

(0.857)      (0.791)   (0.461)       (0.391) 

The long-run empirical model implicates the influence of the variables in 

the long run. It tells how the value of the independent variables in one period 

before is used to predict the influence of such variables in the long run. In long-

term empirical model, can be seen oil price is positively affect gold price, while 

Eur-USD exchange rate and stock exchange index are negatively affect gold price. 

1. Constanta is 69.165 which means in long-run if all variables 

remain constant then the change of gold price in current period is 

69.165. 

 

2. Oilt-1 (X1) is 0.034 which means in long-run if oil price in one 

period before increase $ 1/barel, it will be increasing gold price in 

current period as $ 0.034. The Error Correction Model shows that 

in long-run, oil price one period before has positive (0.034) and 

non-significant (0.791) relationship on gold price in current period. 

If oil price in one period before increase, it will be increasing gold 

price in following period, vice versa. 

This finding is proven by results conducted by previous researcher 

such as Narayan et al (2010), Melvin and Sultan (1990), and Wang 

and Chueh (2012) which stated that oil price has positive influence 

on gold price. 
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3. D_EXCt-1 is -17.596 which means in long-run if USD in one period 

before increase $ 1 toward Euro, it will be decreasing gold price in 

current period by $ 17.596. The Error Correction Model shows that 

in long-run, USD exchange rate one period before has negative (-

17.596) and non-significant (0.461) influence on gold price in 

following period. If USD increases in one period before, it 

decreases gold price in current period, vice versa. 

This finding is proven by results conducted by previous researcher 

such as Joy (2013), Reboredo (2013), Tully and Lucey (2007) 

which stated that USD exchange rate is negatively influence on 

gold price and esspecially Wang and Chueh (2012) whom 

accurately states that US dollar during the previous period 

negatively affects gold prices during the following period. 

 

4. S_EXCt-1 is -0.025 which means in long-run if stock exchange 

index one period before increase by 1 point, it will be declining 

gold price in current period as $ 0.025. The Error Correction 

Model shows that in long-run, stock exchange index one period 

before has negative (-0.025) and non-significant (0.391) influence 

on gold price in current period. If stock exchange index increases 

one period before, it will decline gold price in following period, 

vice versa. 
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This findings is proved by result of previous studies conducted by 

Sujit and Kumar (2011), Kumar (2014), Smith (2001) which stated 

that stock exchange index is negatively influence gold price. Stock 

exchange index (S_EXCt-1) variable produces the biggest value of 

tstatistic respectively -0.741 and the most significant prob. 

respectively 0.461 in long-run which makes it the most influencing 

variable. 

 

4.4.7.  Classic Assumption Test 

4.4.7.1. Normality test 

Normality test is aimed to test whether in the model residuals are 

distributed normally or not. To determine does the residual distributed normally or 

not, can be seen by using Jarque Berra test. The test criterion stated if prob. > 

level of significance (α), then residual is distributed normally. Below is the result 

of normality assumption by using Jarque Berra test. 

 

Table 4.6 Jarque Berra test result 

Jarque Berra 4.544 

Probability 0.103 

Source: Result of data processing using Eviews 6 

Normality assumption test resulted Jarque Berra is 4.544 and prob.is 

0.103. The result shows prob.> level of significance (α=5%). This means residual 

is distributed normally, thus normality assumption is fulfilled. 

 

4.4.7.2.  Heteroscedasticity test 
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Heteroscedasticity test is used to determine whether residual is having 

homogenous variance or not. By using heteroscedaticity test is expected residual 

has homogenous variance. Heteroscedasticity assumption test can be seen by 

Glesjer test. The following table shown the result of heteroscedaticity test. 

 

Table 4.7 Glesjer test result 

Obs*R-squared 12.909 

Probability 0.074 

Source: Result of data processing using Eviews 6 

Test criterion states if all probability (Obs*R
2
) >level of significance 

(α=5%), then it can be stated residual spread randomly or having a homogenous 

variance, thus heteroscedasticity assumption is fulfilled. Heteroscedasticity test 

using Glesjer test is obtained Obs*R
2 

as 12.909 and prob. 0.074. This result shows 

Obs*R
2 

> level of significance (α=5%), thus heteroscedasticity assumption is 

fulfilled. 

 

4.4.7.3.  Autocorrelation test 

Autocorrelation assumption is used to determine whether observation of 

residual is correlted or not. Autocorrelation assumption test is expected have a 

result that shows observation residual is not correlated. Autocorrelation 

assumption test can be done by using Lagrange Multiplier test (LM test). Below is 

the result of autocorrelation assumption test. 

 

Table 4.8 Lagrange Multiplier test 

Obs*R-squared 3.689 

Probability 0.158 

Source: Result of data processing using Eviews 6 
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Test criterion states if all probability Obs*R
2 

> level of significance (α), 

thus it can be stated that observation residual is not correlated and autocorrelation 

test is fulfilled. The result of autocorrelation test using Lagrange Multiplier test 

generates Obs*R
2
 as 3.689 and prob. 0.158. The result shows prob. > level of 

significance (α=5%). Thus, it can be stated observation residual is not correlated 

and autocorrelation assumption is fulfilled. 

 

4.5. Discussion 

Based on analysis of Error Correction Model that is explained previously, 

below is the implication of study of effect of oil price, USD exchange rate and 

stock exchange index on gold price in short–run and long-run. 

4.5.1. Short-run analysis 

4.5.1.1. The Influence of Oil Price (ΔOil) on Gold Price (ΔGold) 

From the hypothesis in previous chapter, it has been stated that oil price 

has positive influence on current period of gold price. Nevertheless, it can not be 

proved in short-run due to insignificantly relationship between oil price and gold 

price. Error Correction Model result indicates that oil price fluctuation in short-

run has a small influence or maybe zero influence on gold price. Increasing of oil 

price in short-run that leads to increase of price of goods and services (inflation) 

will not affecting gold price. This empirical finding is strengthened by prob. of 

ΔOil which is 0.746. increasing of oil price that leads to inflation will not causing 

too much on gold price. 
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4.5.1.2. The Influence of USD exchange rate (ΔD_EXC) on Gold Price 

(ΔGold) 

From the journals and literatures that is stated previously, USD exchange 

rate has negative influence on current period of gold price, but in this study it is 

proven that USD exchange rate is positively influence of gold price, it means 

when USD depreciates relatively on Euro, people will not buy gold or moreover 

sell their gold. It is analogously with the research of Mills (2010) whom stating 

that in short term, both USD and gold may fall or rise together, but in long term it 

may be inverse relationship. Mills (2010) states that markets are irrational in short 

time frames and return to the behaviour predicated by theoretical models in the long 

term. The relationship between USD exchange rate and gold price is quite strong 

since the significant influence of USD exchange rate on gold price. Error 

Correction Model result indicates that the changes of USD over Euro has a quite 

big influence on gold price. Appreciates of USD exchange rate in short-run will 

make gold price increase. 

 

4.5.1.3. The Influence of Stock Exchange Index (ΔS_EXC) on Gold Price 

(ΔGold) 

In the hypothesis, it has been stated that stock exchange index has negative 

influence on gold price, and it is proven by this study that stock exchange index in 

current period has negative influence on gold price in current period. It means 

when stock exchange index or in this study Dow Jones Industrial Average losing 

its power or in economic term called bullish, gold price increases, vice versa. 

Stock exchange can lose its attractiveness because of economic crisis or even a 
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rumor that hits the stock index. The relationship between stock exchange index 

and gold price even it is significant but the influence is quite small, every change 

of stock index by 1 point, it just change the gold price $ 0.049. 

 

4.5.2. Long-run analysis 

4.5.2.1. The Influence of Oil Price (OILt-1) on Gold Price 

In the hypothesis, oil price has positive relationship on gold price and it is 

proven in this study that oil price in one period before has positive relationship on 

gold price. However, since it is not significant in long-run (0.791 > 0.05), thus oil 

price one period prior is less likely to have influence on gold price in following 

period. It proves that gold only act as a hedge in a short-time crisis, not a long 

time crisis. 

 

4.5.2.2. The Influence of USD exchange rate  (D_EXC t-1) on Gold Price 

In the hypothesis, USD exchange rate has negative relationship on gold 

price and it is proven in this study that USD exchange rate in one period prior has 

negative relationship on gold price. However, the prob. is not significant in long-

run (0.461 > 0.05), thus USD exchange rate one period prior is less likely to have 

influence on gold price in following period. It proves that people buy gold as a 

hedge of depreciating of USD toward Euro only for a moment or not for long run. 

 

4.5.2.3. The Influence of Stock Exchange Index (S_EXC t-1) on Gold Price 

In the hypothesis, stock exchange index has negative relationship on gold 

price and it is proven in this study that stock exchange index in one period prior 
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has negative relationship on gold price. However, since the prob. is not significant 

in long-run (0.391 > 0.05), thus stock index one period prior is less likely to have 

influence on gold price in following period. It proves that gold can only act as a 

hedge not safe haven because it only significant in short-run not long-run. People 

only hold gold for a little time during the crisis then they will look for another 

hedge or safe haven. For example, according to Hood and Malik (2013), VIX 

(Volatility Index) is a superior hedging tool and serves as a better safe haven than 

gold. 
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CHAPTER 5 

CONCLUSION AND RECOMENDATION 

 

5.1. Conclusion 

Based on finding, result, and discussion that have been explained in 

previous chapter, the conclusion can be drawn: 

1. In short-run, oil price has positive and insignificant influence on gold 

price, while USD exchange rate has positive and significant influence on 

gold price, and last, stock exchange index has negative and significant 

influence on gold price. 

2. In long-run, oil price has positive influence while USD exchange rate and 

stock exchange index have negative influence. However, those three 

variables are not significant in long-run. Thus they might be have small 

influence of even do not have any influence. 

3. The most influencing variable are USD exchange rate in short-run and 

stock exchange index in long-run. Some factors that may be affect the 

USD are depreciate/appreciate against another currency, trade balance, etc. 

and factors drive stock exchange index are comapany performance, 

investors sentiment, etc. 

 

5.2. Recomendation 

From the conclusion above, some recommendations are given for investors 

or people who want to invest their money / wealth in gold or to predict the gold 

price in the future. 
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1. Gold can be used as the alternative investment instrument because it can 

act as a hedge due to crisis, but it only works in short-time crisis, not for 

long time crisis. 

2. It is better to pay attention more on changes in USD exchange rate because 

it is the most influencing variable from those 3 independent variables. It is 

believed that gold price will increase if USD is getting stronger / 

appreciated agains another currency. 

3. The next researcher who will continue the research could add more 

independent variables that may influence the gold price in addition to the 

variables analyzed in this study. 
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APPENDIX 

 

Appendix 1. Gold price January 2006 – December 2012 

 

 

Appendix 2. Oil price January 2006 – December 2012 
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Appendix 3. USD currency rate January 2006 – December 2012 

 

 

Appendix 4. Stock index January 2006 – December 2012 

 

 

Appendix 5. Stationary test 
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Null Hypothesis: GOLD has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -0.380364  0.9068 

Test critical values: 1% level  -3.511262  

 5% level  -2.896779  

 10% level  -2.585626  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GOLD)   

Method: Least Squares   

Date: 07/08/14   Time: 18:36   

Sample (adjusted): 2006M02 2012M12  

Included observations: 83 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     GOLD(-1) -0.005538 0.014561 -0.380364 0.7047 

C 19.69069 16.69897 1.179157 0.2418 
     
     R-squared 0.001783     Mean dependent var 13.71892 

Adjusted R-squared -0.010541     S.D. dependent var 51.55495 

S.E. of regression 51.82595     Akaike info criterion 10.75746 

Sum squared resid 217560.2     Schwarz criterion 10.81575 

Log likelihood -444.4346     Hannan-Quinn criter. 10.78088 

F-statistic 0.144677     Durbin-Watson stat 1.983954 

Prob(F-statistic) 0.704671    
     
     

 

1
st
 Difference 

Null Hypothesis: D(GOLD) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.908374  0.0000 

Test critical values: 1% level  -3.512290  

 5% level  -2.897223  

 10% level  -2.585861  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GOLD,2)   

Method: Least Squares   

Date: 07/08/14   Time: 18:36   

Sample (adjusted): 2006M03 2012M12  

Included observations: 82 after adjustments  
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Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(GOLD(-1)) -1.000817 0.112346 -8.908374 0.0000 

C 13.83520 5.982282 2.312696 0.0233 
     
     R-squared 0.497989     Mean dependent var -0.460366 

Adjusted R-squared 0.491714     S.D. dependent var 73.19878 

S.E. of regression 52.18647     Akaike info criterion 10.77161 

Sum squared resid 217874.2     Schwarz criterion 10.83031 

Log likelihood -439.6361     Hannan-Quinn criter. 10.79518 

F-statistic 79.35912     Durbin-Watson stat 1.990759 

Prob(F-statistic) 0.000000    
     
     

 

Oil Price variable 

Level 

Null Hypothesis: OIL has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.397773  0.1455 

Test critical values: 1% level  -3.512290  

 5% level  -2.897223  

 10% level  -2.585861  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(OIL)   

Method: Least Squares   

Date: 07/08/14   Time: 18:34   

Sample (adjusted): 2006M03 2012M12  

Included observations: 82 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     OIL(-1) -0.074187 0.030940 -2.397773 0.0189 

D(OIL(-1)) 0.479703 0.098553 4.867452 0.0000 

C 6.671815 2.733020 2.441187 0.0169 
     
     R-squared 0.250383     Mean dependent var 0.600976 

Adjusted R-squared 0.231405     S.D. dependent var 7.455135 

S.E. of regression 6.535883     Akaike info criterion 6.628391 

Sum squared resid 3374.704     Schwarz criterion 6.716442 

Log likelihood -268.7640     Hannan-Quinn criter. 6.663742 

F-statistic 13.19355     Durbin-Watson stat 2.086248 

Prob(F-statistic) 0.000011    
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1
st
 Difference 

Null Hypothesis: D(OIL) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.572755  0.0000 

Test critical values: 1% level  -3.512290  

 5% level  -2.897223  

 10% level  -2.585861  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(OIL,2)   

Method: Least Squares   

Date: 07/08/14   Time: 18:35   

Sample (adjusted): 2006M03 2012M12  

Included observations: 82 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(OIL(-1)) -0.558028 0.100135 -5.572755 0.0000 

C 0.352663 0.745010 0.473367 0.6372 
     
     R-squared 0.279640     Mean dependent var 0.039146 

Adjusted R-squared 0.270636     S.D. dependent var 7.876896 

S.E. of regression 6.727093     Akaike info criterion 6.674251 

Sum squared resid 3620.302     Schwarz criterion 6.732951 

Log likelihood -271.6443     Hannan-Quinn criter. 6.697818 

F-statistic 31.05560     Durbin-Watson stat 2.011000 

Prob(F-statistic) 0.000000    
     
     

 

USD exchange rate variable 

Level 

Null Hypothesis: D_EXC has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.938434  0.0453 

Test critical values: 1% level  -3.512290  

 5% level  -2.897223  

 10% level  -2.585861  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(D_EXC)   
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Method: Least Squares   

Date: 07/08/14   Time: 18:56   

Sample (adjusted): 2006M03 2012M12  

Included observations: 82 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D_EXC(-1) -0.122904 0.041826 -2.938434 0.0043 

D(D_EXC(-1)) 0.328876 0.104381 3.150713 0.0023 

C 0.168241 0.056959 2.953740 0.0041 
     
     R-squared 0.167253     Mean dependent var 0.001463 

Adjusted R-squared 0.146171     S.D. dependent var 0.036350 

S.E. of regression 0.033588     Akaike info criterion -3.913396 

Sum squared resid 0.089124     Schwarz criterion -3.825345 

Log likelihood 163.4492     Hannan-Quinn criter. -3.878045 

F-statistic 7.933397     Durbin-Watson stat 1.976807 

Prob(F-statistic) 0.000725    
     
     

 

Stock exchange index 

Level 

Null Hypothesis: S_EXC has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.185079  0.6777 

Test critical values: 1% level  -3.511262  

 5% level  -2.896779  

 10% level  -2.585626  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(S_EXC)   

Method: Least Squares   

Date: 07/08/14   Time: 18:32   

Sample (adjusted): 2006M02 2012M12  

Included observations: 83 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     S_EXC(-1) -0.038798 0.032739 -1.185079 0.2395 

C 472.2630 379.2418 1.245282 0.2166 
     
     R-squared 0.017043     Mean dependent var 27.01205 

Adjusted R-squared 0.004908     S.D. dependent var 471.3147 

S.E. of regression 470.1568     Akaike info criterion 15.16781 

Sum squared resid 17904839     Schwarz criterion 15.22610 

Log likelihood -627.4641     Hannan-Quinn criter. 15.19123 

F-statistic 1.404412     Durbin-Watson stat 1.584388 

Prob(F-statistic) 0.239451    
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1
st
 Difference 

Null Hypothesis: D(S_EXC) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.378702  0.0000 

Test critical values: 1% level  -3.512290  

 5% level  -2.897223  

 10% level  -2.585861  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(S_EXC,2)  

Method: Least Squares   

Date: 07/08/14   Time: 19:12   

Sample (adjusted): 2006M03 2012M12  

Included observations: 82 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(S_EXC(-1)) -0.809693 0.109734 -7.378702 0.0000 

C 20.71934 51.79668 0.400013 0.6902 
     
     R-squared 0.404962     Mean dependent var -0.658537 

Adjusted R-squared 0.397524     S.D. dependent var 603.3351 

S.E. of regression 468.3045     Akaike info criterion 15.16020 

Sum squared resid 17544731     Schwarz criterion 15.21890 

Log likelihood -619.5683     Hannan-Quinn criter. 15.18377 

F-statistic 54.44525     Durbin-Watson stat 1.942139 

Prob(F-statistic) 0.000000    
     
     

 

Appendix 6. Cointegration test 

Dependent Variable: GOLD   

Method: Least Squares   

Date: 07/08/14   Time: 18:59   

Sample: 2006M01 2012M12   

Included observations: 84   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     OIL 17.56735 1.467148 11.97381 0.0000 

D_EXC -1749.412 317.4395 -5.511009 0.0000 

S_EXC -0.089181 0.020181 -4.418976 0.0000 

C 2982.780 462.5550 6.448487 0.0000 
     
     R-squared 0.656967     Mean dependent var 1085.516 

Adjusted R-squared 0.644103     S.D. dependent var 396.3165 

S.E. of regression 236.4308     Akaike info criterion 13.81564 

Sum squared resid 4471962.     Schwarz criterion 13.93139 

Log likelihood -576.2567     Hannan-Quinn criter. 13.86217 
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F-statistic 51.07126     Durbin-Watson stat 0.260205 

Prob(F-statistic) 0.000000    
     
     

 

Null Hypothesis: ECT has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic based on SIC, MAXLAG=11) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.736102  0.0067 

Test critical values: 1% level  -2.593121  

 5% level  -1.944762  

 10% level  -1.614204  
     
     *MacKinnon (1996) one-sided p-values.  

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(ECT)   

Method: Least Squares   

Date: 07/08/14   Time: 18:59   

Sample (adjusted): 2006M02 2012M12  

Included observations: 83 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     ECT(-1) -0.148522 0.054282 -2.736102 0.0076 
     
     R-squared 0.079030     Mean dependent var 8.393647 

Adjusted R-squared 0.079030     S.D. dependent var 118.8246 

S.E. of regression 114.0326     Akaike info criterion 12.32282 

Sum squared resid 1066282.     Schwarz criterion 12.35196 

Log likelihood -510.3971     Hannan-Quinn criter. 12.33453 

Durbin-Watson stat 1.885529    
     
     

 

Appendix 7. Error Correction Model (ECM) 

Dependent Variable: D(GOLD)   

Method: Least Squares   

Date: 07/08/14   Time: 19:00   

Sample (adjusted): 2006M02 2012M12  

Included observations: 83 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(OIL) 0.297823 0.915733 0.325229 0.7459 

D(D_EXC) 718.5022 188.1002 3.819785 0.0003 

D(S_EXC) -0.049762 0.012359 -4.026524 0.0001 

OIL(-1) 0.054137 0.298657 0.181268 0.8566 

D_EXC(-1) -17.20456 64.81601 -0.265437 0.7914 

S_EXC(-1) -0.003039 0.004102 -0.740980 0.4610 

ECT(-1) 0.020708 0.024001 0.862787 0.3910 

C 67.71344 95.24306 0.710954 0.4793 
     
     R-squared 0.276501     Mean dependent var 13.71892 
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Adjusted R-squared 0.208974     S.D. dependent var 51.55495 

S.E. of regression 45.85277     Akaike info criterion 10.58017 

Sum squared resid 157685.7     Schwarz criterion 10.81331 

Log likelihood -431.0769     Hannan-Quinn criter. 10.67383 

F-statistic 4.094700     Durbin-Watson stat 1.994611 

Prob(F-statistic) 0.000742    
     
     

 

Appendix 8. Classic Assumption test 

Normality assumption 

 

Heteroscedasticity assumption 

Heteroskedasticity Test: Glejser  
     
     F-statistic 1.973399     Prob. F(7,75) 0.0699 

Obs*R-squared 12.90953     Prob. Chi-Square(7) 0.0743 

Scaled explained SS 13.29344     Prob. Chi-Square(7) 0.0653 
     
          

Test Equation:    

Dependent Variable: ARESID   

Method: Least Squares   

Date: 07/08/14   Time: 19:52   

Sample: 2006M02 2012M12   

Included observations: 83   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 53.44527 56.32176 0.948928 0.3457 

D(OIL) 0.366317 0.541516 0.676466 0.5008 

D(D_EXC) -17.95827 111.2326 -0.161448 0.8722 

D(S_EXC) 0.002071 0.007308 0.283383 0.7777 

OIL(-1) 0.584843 0.176610 3.311496 0.0014 

D_EXC(-1) -24.31913 38.32879 -0.634487 0.5277 

S_EXC(-1) -0.003234 0.002426 -1.333163 0.1865 
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Series: Residuals

Sample 2006M02 2012M12

Observations 83

Mean      -4.11e-15

Median   1.033340

Maximum  143.5712

Minimum -136.5455

Std. Dev.   43.85199

Skewness  -0.023821

Kurtosis   4.145320

Jarque-Bera  4.544349

Probability  0.103088
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ECT(-1) 0.008033 0.014193 0.566009 0.5731 
     
     R-squared 0.155537     Mean dependent var 33.36330 

Adjusted R-squared 0.076720     S.D. dependent var 28.21901 

S.E. of regression 27.11493     Akaike info criterion 9.529464 

Sum squared resid 55141.44     Schwarz criterion 9.762606 

Log likelihood -387.4728     Hannan-Quinn criter. 9.623127 

F-statistic 1.973399     Durbin-Watson stat 2.233804 

Prob(F-statistic) 0.069907    
     
     

 

Autocorrelation assumption 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 1.697939     Prob. F(2,73) 0.1902 

Obs*R-squared 3.689439     Prob. Chi-Square(2) 0.1581 
     
          

Test Equation:    

Dependent Variable: RESID   

Method: Least Squares   

Date: 07/08/14   Time: 19:52   

Sample: 2006M02 2012M12   

Included observations: 83   

Presample missing value lagged residuals set to zero. 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(OIL) -0.190442 0.913222 -0.208539 0.8354 

D(D_EXC) -35.02148 187.3620 -0.186919 0.8522 

D(S_EXC) 0.003378 0.012382 0.272790 0.7858 

OIL(-1) -0.007853 0.295962 -0.026535 0.9789 

D_EXC(-1) -2.455578 64.24756 -0.038221 0.9696 

S_EXC(-1) 0.000559 0.004076 0.137196 0.8913 

ECT(-1) 0.010550 0.024870 0.424201 0.6727 

C -2.034509 94.38099 -0.021556 0.9829 

RESID(-1) -0.031838 0.119358 -0.266746 0.7904 

RESID(-2) -0.225199 0.122447 -1.839163 0.0700 
     
     R-squared 0.044451     Mean dependent var -4.11E-15 

Adjusted R-squared -0.073356     S.D. dependent var 43.85199 

S.E. of regression 45.43194     Akaike info criterion 10.58289 

Sum squared resid 150676.4     Schwarz criterion 10.87432 

Log likelihood -429.1899     Hannan-Quinn criter. 10.69997 

F-statistic 0.377320     Durbin-Watson stat 1.951692 

Prob(F-statistic) 0.942414    
     
     

 


