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Abstract 
In this study, the relationship between movements in the exchange rates of five commodity 
currencies (Australia, Canada, Chile, China, and South Africa) in terms of the United States Dollar 
(USD) and the spot USD copper price was analysed. Correlation and regression analysis (including the 
use of lagged variables) was used to investigate these relationships. It was found that four of the 
five commodity currency exchange rates have a strong co-movement relationship with copper price 
(i.e. the Australian Dollar, Canadian Dollar, Chilean Peso, and the South African Rand). The only 
exchange rate that does not have a co-movement relationship with copper prices is the Chinese Yuan. 
This article is based on a master’s minor dissertation study. 
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1. INTRODUCTION 

“Though we see a world of change and contrast all about, it’s one of the ancient esoteric insights 
that all is One. That is: everything is intimately connected, from Divine to mortal. From heaven to 
earth. From black to white” (Anon, 2011). 

The law of one price, as described by Isard (1977:942), states that “… in the assumed absence of 
transport costs and trade restrictions, perfect commodity arbitrage ensures that each good is 
uniformly priced (in common currency units) throughout the world – the ‘law of one price’ 
prevails”. Yang, Bessler and Leatham (2000) define the law of one price as the commodity price 
that is adjusted by exchange rates and allowances for transportation costs will be the same for 
all countries. Chance (2009) states that the law of one price is a condition in a financial market 
where two identical or equivalent financial instruments sell for the same price. The principle 
where no arbitrage opportunities exist is the same as the law of one price. If the law of one price 
is followed, it means that there should be no differences in prices between countries for the 
same commodity, taking into consideration the bilateral exchange rate involving a currency 
pair. 

In the field of economics, the law of one price is underpinned by supply and demand with an 
equilibrium price (Copeland, 2008). The inclination of a specific product’s prices to converge to 
one price is influenced by the supply of and demand for that product. The law of supply and 
demand shows that, as demand for a product decreases, the price decreases, and this is 
followed by a decrease in supply. If demand were to increase for a product, the price would also 
increase, which is then followed by an increase in supply. These changes in demand and supply 
occur until a level of equilibrium is achieved, which supports the principle of the law of one price 
(Copeland, 2008). 

As the law of one price and the law of supply and demand are the underlying economic principles 
that influence the supply and demand for products, they should also apply in the currency 
market, as exchange rates are financial products (Copeland, 2008). Exchange rates are 
determined by supply and demand based on information that is disseminated to the market. As 
information becomes available to the market, market users interpret the information, and the 
equilibrium price changes according to the interpretation of the information (Bukenya & Labys, 
2005). 

From what we know about the law of one price and the law of supply and demand, commodity 
prices should work exactly the same way as the economics behind exchange rates, as 
commodities are products traded globally between buyers and sellers. It can therefore be argued 
that there is a relationship between commodity prices and exchange rates based on the 
underlying economic principles of the law of one price and the law of supply and demand. The 
equal relationships found in exchange rates and commodity prices indicate an interlinking 
relationship between commodity prices and exchange rates. 

In this study the overall research question was to identify the relationship, if any, between 
movements in copper prices and movements in specific exchange rates and, if such a 
relationship were found, to determine its extent.  

The study thus investigated the relationship between movements in the spot United States 
Dollar (USD) copper price and movements in the spot exchange rate of five commodity 
currencies that produce and export copper. The five commodity currencies included are the 
Australian Dollar (AUD), the Canadian Dollar (CAD), the Chilean Peso (CLP), the Chinese Yuan 
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(CNY), and the South African Rand (ZAR). The five currencies' USD exchange rates were used for 
the purpose of this study. 

The rationale for the selection of these countries and the copper price will be explained in the 
next section. The research methodology applied in the study was of a quantitative nature, using 
secondary data. The primary quantitative methodology used was correlation and regression 
analysis to identify any co-movement relationships. 

All data collected for use in the study was secondary data obtained from I-Net Bridge from June 
2006 to August 2011. The data was cleaned up by removing data points that were blank due to 
public holidays. Once the data was cleaned, line graphs and scatterplots were drawn to identify 
any visual relationships between the data sets. Thereafter, correlation and regression analyses 
were completed on the data sets to identify the strength of the relationships. 

The hypotheses of the research question, which is to identify the relationship, if any, between 
the movements in commodity prices and exchange rates (the commodity price is copper and the 
exchange rates are AUD/USD, CAD/USD, CLP/USD, CNY/USD, and ZAR/USD) are provided below. 
There are two sets of hypotheses, one on correlation and one on regression. 

The hypotheses for the correlation analysis were: 

 H0: There is no statistically significant co-movement relationship between the copper price 
and the exchange rate. 

 H1: There is a statistically significant co-movement relationship between the copper price 
and the exchange rate. 

The aim of these hypotheses was to determine if there is a co-movement relationship between 
the copper price and the exchange rates of the five commodity currencies. 

The hypotheses for the second set were: 

 H0: There is no co-movement relationship between the copper price and the exchange rate 
shown by the regression value. 

 H1: There is a co-movement relationship between the copper price and the exchange rate 
shown by the regression value. 

2. LITERATURE REVIEW 

2.1 Introduction 
In the introduction to this paper it was shown that the law of one price and the law of supply and 
demand in economics underpin the concept of commodity prices and the exchange rates 
between currencies.  

The various concepts that will be reviewed in this paper are interlinked by the law of one price 
and the law of supply and demand. A commodity, which is the first concept that will be 
discussed, is a type of asset that either stores value or can be used to create an object of value 
(Anson, 2009). 

The second concept that will be reviewed is commodity currencies, together with the 
corresponding commodity currency country. The discussion will be limited to Australia, Canada, 
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Chile, China, and South Africa, as these countries are classified as commodity countries 
according to Cashin, Céspedes and Sahay (2002). Although China’s currency cannot be officially 
classified as a commodity currency, it was included in this study, as China is the largest global 
user of copper. China also controls over 95% of the world's total production of rare earth 
minerals (Tse, 2011). To simplify reporting of the results, all five currencies will be referred to as 
commodity currencies. 

The third concept that will be reviewed is copper, which will be followed by the fourth concept ‒ 
the co-movement relationships between commodity currency/USD exchange rates and the spot 
USD copper prices.  

The final two concepts that will be reviewed are the exchange rate classifications of the five 
currencies, followed by the financial crisis of 2007 to 2009. The financial crisis of 2007 to 2009 is 
included as it has a significant impact on the results of this study. The exchange rates and 
commodity prices move in a distinct opposite direction during the financial crisis period.  

2.2 Commodities and currencies 
According to Geman (2005:XV) a commodity is “… a consumption asset whose scarcity, whether 
in the form of exhausting underground reserves or depleted stock, has a major impact on the 
world and country specific economic development”. 'Commodity' is the term used to describe a 
tangible, marketable resource that is traded and used globally. Commodities can be classified 
into two categories, namely hard and soft commodities (Fabozzi, Füss & Kaiser, 2008). 

Soft commodities are products that are organic and perishable, are grown rather than mined 
(Chatnani, 2010), and split into livestock and agriculture, with agriculture being split into softs 
as well as grains and seeds (Fabozzi et al., 2008). Examples of soft commodities are live cattle, 
orange juice, wheat, coffee, and sugar. Hard commodities are mined or extracted from the 
earth’s surface or natural resources, and are non-perishable (Chatnani, 2010); these are split 
into energy and metals, with metals split into industrial metals and precious metals (Fabozzi et 
al., 2008). Examples of hard commodities are Brent oil, copper, and gold. 

Hard and soft commodities trade on a global commodities market, generally with a single 
currency-denominated price (USD), which allows investors the opportunity to gain economic 
exposure to commodities in different forms. There are six ways in which commodities are traded, 
namely: 

 purchasing the underlying commodity; 
 purchasing shares in a natural resource company; 
 purchasing commodity futures contracts; 
 purchasing commodity swaps and forward contracts; 
 purchasing commodity-linked notes; and 
 purchasing commodity exchange-traded funds ( Anson, 2009). 

The medium of exchange that is used to pay for any commodity is a currency. Currencies are the 
store of value used around the world to trade goods and services. Modern currencies are found in 
the physical form of notes and coins (Tavlas & Ozeki, 1992). 

Currencies date back many centuries and have evolved from grain and shells to coins made of 
silver and gold, to today's paper money (Rosenstreich, 2005). Currencies are found throughout 
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the world, and are unique to each country or region (e.g. the Euro in the European Union). The 
majority of currencies can be classified into two major types, namely reserve currencies (also 
known as safe haven currencies) and commodity currencies. 

A reserve or safe haven currency is defined as a currency that increases in value if market risk 
and illiquidity increase and if the currency benefits when exposed negatively to risky assets. The 
United States Dollar and the Swiss Franc are examples of reserve or safe haven currencies. A 
reserve or safe haven currency is popular in times of volatility, as investors seek currencies that 
will maintain their value (Ranaldo & Söderland, 2009). 

2.3 Commodity currencies and countries 
A country that produces and exports a large amount of commodities is known as a commodity 
country, and its currency is known as a commodity currency. A commodity currency is thus “… a 
currency whose behaviour is largely related to the one of the price of the exported commodity” 
(Bova, 2009:2). Cashin et al. (2002) describe a commodity currency as a currency of commodity-
exporting countries, whose real exchange rate movements are influenced by commodity exports' 
real price movements. Examples of commodity currencies are the Australian Dollar, Canadian 
Dollar, New Zealand Dollar, South African Rand, and the Chilean Peso (Chen, Rogoff & Rossi, 
2010). For many countries around the world, especially emerging economies such as South Africa 
and Chile, the export of commodities is a vital part of the country’s earnings (Cerda, 2007).  

Commodities are vital to many countries, as the export of the commodity significantly 
contributes to the total income of the country (Sapsford & Morgan, 1994). Countries that 
depend on the income from commodity exports, such as Australia, Canada, Chile, China, and 
South Africa, produce a wide range of minerals for use around the world. The term 'commodity 
currency country' is used to identify countries whose income is largely from commodities 
produced in that country. 

Australia has a rich source of natural resources, such as bauxite, coal, copper, iron ore, tin, gold, 
silver, uranium, nickel, tungsten, rare earth elements, mineral sands, lead, zinc, and diamonds 
(United States Geological Survey, 2009). Australia's exports total an estimated USD266 billion, 
and the country is ranked the 22nd-largest exporter in the world (CIA World Factbook, 2011). 
Australia exports commodities such as coal, copper, iron ore, gold, meat, wool, alumina, and 
wheat. Some 60% of Australia’s total exports consist of commodities (Chen & Rogoff, 2002). 

Similar to Australia, Canada is also rich in natural resources but is a highly developed country 
that utilises its resources very efficiently. Some of the natural resources produced by Canada 
are iron ore, nickel, zinc, copper, gold, lead, rare earth elements, molybdenum, potash, silver, 
coal, and diamonds (United States Geological Survey, 2009). Canada's exports total an 
estimated USD405 billion, and the country is the 12th-largest exporter in the world (CIA World 
Factbook, 2011). Canada exports commodities such as wood pulp, timber, crude petroleum, 
natural gas, electricity, copper, and aluminium. Just over 25% of Canada’s total exports consist 
of commodities (Chen & Rogoff, 2002). 

Even though Chile has the best sovereign bond rating in South America, as well as strong 
financial institutions and stable policies, it is still an emerging country that is highly dependent 
on its exports. In Chile, more than one quarter of the total Gross Domestic Product (GDP) is 
generated through exports, with commodities totalling about three quarters thereof. Some of 
the natural resources produced by Chile are copper, iron ore, nitrates, molybdenum, and zinc 
(United States Geological Survey, 2009). Copper is Chile’s largest contributor of foreign 
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currency, as it provides about one-third of the government’s revenue (World Trade Organisation 
2011; International Monetary Fund 2011). Chile’s exports total an estimated USD86 billion, and 
the country is ranked as the 45th-largest exporter (CIA World Factbook, 2011). 

China is currently the world’s largest exporter in total exports and also the largest economy. 
Some of the natural resources produced by China are coal, copper, iron ore, mercury, tin, 
tungsten, antimony, manganese, molybdenum, vanadium, magnetite, aluminium, lead, zinc, 
rare earth elements, and uranium (United States Geological Survey, 2009). Gross exports in 
China total an estimated USD1.898 trillion (CIA World Factbook, 2011). It exports commodities 
such as aluminium, iron, copper, and steel. China is also one of the largest consumers of primary 
commodities (Streifel, 2006). 

Compared to Australia, Canada, Chile, and China, South Africa is the second-smallest 
commodity country included in the current study. South Africa produces numerous natural 
resources such as gold, chromium, antimony, coal, iron ore, manganese, nickel, phosphates, tin, 
rare earth elements, uranium, diamonds, platinum, copper, vanadium, and salt (United States 
Geological Survey, 2009). South Africa's exports total an estimated USD94 billion, and the 
country is ranked as the 42nd-largest exporter. Exports include gold, copper, diamonds, 
platinum, other metals, and minerals. 

2.4 The choice of copper 
Commodities play an important role in the five commodity countries mentioned in the previous 
section. Copper was chosen as the commodity as its production is common to all five countries, 
with Chile being the largest producer of copper and China being the largest consumer of copper 
in the world (International Copper Study Group, 2010; International Trade Centre, 2011). 

Copper is widely used as a conducting metal. Applications of copper vary widely, ranging from 
electronics, structural engineering, household products, coinage, and biomedical and chemical 
applications. Within these main categories, specific uses of copper include electromagnets, 
electrical relays, magnetrons in microwave ovens, roofing, household fixtures, frying pans, coins 
(such as the United States quarter and nickel), medical equipment (as a biostatic surface to 
reduce the spread of disease), as well as for converting carbon monoxide to carbon dioxide. In 
Africa, the main use of copper is copper wires (Copper Africa, n.d.; Dunsby, Eckstein, Gaspar & 
Mulholland, 2008; Fabozzi et al., 2008). 

Copper is traded on exchanges such as the London Metal Exchange, the Commodities Exchange 
division of the New York Mercantile Exchange, and the Shanghai Exchange. On the London Metal 
Exchange, copper contracts are quoted in USD per imperial ton (ton), and each contract 
comprises 25 tons (London Metal Exchange, 2012). 

On the Commodities Exchange division of the New York Mercantile Exchange, copper contracts 
are quoted in United States cents per pound, and each contract comprises 25 000 pounds (CME 
Group, 2012). On the Shanghai Metal Exchange, copper contracts are quoted in CNY (Renminbi) 
per ton, and each contract comprises of 5 tons of copper (Basemetals.com, 2012). The types of 
contracts that are traded on exchanges are futures contracts and options contracts (Copper 
Info, 2011). 

Copper is also traded actively in the over-the-counter market, i.e. directly between two 
counterparties, using forward contracts that are customised for every contract (CME Group, 
2009). The underlying principle of the law of one price and the law of supply and demand links 
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the prices of copper to the exchange rates of the countries supplying copper, which leads to a 
possible relationship between movements in the copper price and movements in the exchange 
rates of commodity currencies (Chen et al., 2010). 

The amounts of copper exported by Australia, Canada, Chile, and South Africa have increased 
annually between 2005 and 2011. Copper is a vital part of these countries’ export accounts and 
will continue to be important, as the uses of copper are vast. The top twenty copper-producing 
countries are listed in TABLE 1, with Chile producing more than four times the quantity of copper 
produced in Peru and China respectively. As can be seen from this table, Chile has the largest 
production volume at 5 968 000 metric tons (tonnes) per year (International Copper Study 
Group, 2010).  

TABLE 1: Copper production per country 

Rank Country Tonnes (‘000) 

1 Chile 5 968 

2 Peru 1 375 

3 China 1 313 

4 United States 1 223 

5 Indonesia 962 

6 Australia 922 

7 Zambia 865 

8 Russian Federation 775 

9 Canada 575 

10 Poland 469 

11 Kazakhstan 419 

12 Congo 376 

13 Mexico 288 

14 Iran 283 

15 Brazil 232 

16 Papua New Guinea 176 

17 Argentina 155 

18 Mongolia 139 

19 Bulgaria 116 

20 South Africa 112 

Source:  International Copper Study Group (2010) 

From TABLE 2 it can be seen that Chile is the largest exporter of copper, with Australia and China 
not being among the top twenty copper-exporting countries.  
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TABLE 2: Top 20 copper-exporting countries ranked by USD value 

Rank Country USD 

1 Chile 2 393 085 

2 Netherlands 606 023 

3 Belgium 337 402 

4 Finland 271 476 

5 Bulgaria 233 799 

6 Slovakia 230 921 

7 Spain 169 756 

8 Canada 157 728 

9 Peru 151 109 

10 Poland 120 875 

11 United States of America 99 504 

12 Armenia 92 644 

13 Dominican Republic 61 594 

14 South Africa 50 390 

15 Italy 39 940 

16 Mexico 38 684 

17 France 16 343 

18 Singapore 9 269 

19 Turkey 5 912 

20 United Kingdom 4 478 

Source:  International Trade Centre (2011) 

TABLE 3 shows that China imports the largest amount of copper (USD2 930 779). China imports 
just under twice the amount of copper (in USD) imported by Belgium. The remaining countries 
import only a fraction of the imports of China and Belgium. 

TABLE 3: Top 20 copper-importing countries ranked by USD value 

Rank Country US Dollar 

1 China 2 930 779 

2 Belgium 1 539 397 

3 Netherlands 605 821 

4 Australia 420 818 
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Rank Country US Dollar 

5 Canada 324 768 

6 Republic of Korea 300 723 

7 Mexico 290 908 

8 Austria 259 995 

9 Poland 233 365 

10 Germany 216 415 

11 United States of America 201 384 

12 Japan 159 790 

13 Turkey 43 732 

14 Russian Federation 31 374 

15 Sweden 24 611 

16 Chinese Taipei 21 383 

17 United Kingdom 12 308 

18 Hungary 10 111 

19 South Africa 9 805 

20 Brazil 8 943 

Source:  International Trade Centre (2011) 

As previously mentioned, the spot USD copper price and the five commodity currencies 
(Australian Dollar, Canadian Dollar, Chilean Peso, Chinese Yuan, and South African Rand) with 
respect to their USD exchange rates were the variables used in the present study. 

In FIGURE 1, the spot USD copper price per tonne and the AUD/USD exchange rate from June 2006 
to August 2011 are shown. Before August 2008, the copper price ranged between USD5 000 per 
tonne and USD9 000 per tonne. After August 2008, the copper price fell drastically to below 
USD3 000 per tonne. The price of copper increased steadily after this drastic fall. The exchange 
rate decreased steadily in the period from June 2006 to August 2008. In August 2008, the 
exchange rate increased sharply, followed by a fluctuation around the AUD/USD 1.45 level due 
to the financial crisis. In the first quarter of 2009, the AUD/USD exchange rate fell steadily and 
continued the downward trend. 
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FIGURE 1:  Movements of the copper price and the AUD/USD exchange rate 
Source:  I-Net Bridge (2011) 

The difference in the movement of the copper price and the movement of the AUD/USD exchange 
rate is clearly seen in August 2008, where the copper price fell drastically and the AUD/USD 
exchange rate increased drastically. A clear opposite reaction was observed. 

In FIGURE 2, the spot USD copper price per tonne and the CAD/USD exchange rate is shown. The 
exchange rate increased slightly between June 2006 and April 2007. Between April 2007 and 
September 2007, the exchange rate fell significantly, followed by a steady increase in the period 
leading to August 2008. In August 2008, the exchange rate increased significantly. The exchange 
rate fluctuated around the 1.25 level, and then started falling, up until August 2011. 

 

FIGURE 2:  Movements of the copper price and the CAD/USD exchange rate 
Source:  I-Net Bridge (2011) 
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In line with the observed relationship between the copper price and the AUD/USD exchange rate, 
there is also a clear difference between the copper price and the CAD/USD exchange rate during 
August 2008. 

FIGURE 3 displays the spot USD copper price per tonne and the CLP/USD exchange rate. The 
exchange rate fluctuated between the 500 and 550 levels in the period of June 2006 to October 
2007. Between October 2007 and August 2008, the exchange rate fell significantly, followed by a 
sharp increase in the period leading up to August 2008. In August 2008, the exchange rate 
started falling, up until August 2011. 

 

FIGURE 3:  Movements of the copper price and the CLP/USD exchange rate 
Source:  I-Net Bridge (2011) 
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FIGURE 4:  Movements of the copper price and the CNY/USD exchange rate 
Source:  I-Net Bridge (2011) 

There is no clear difference between the movements of the copper price and movements in the 
CNY/USD exchange rate due to the crawling peg exchange rate regime used by China. 

In FIGURE 5, the spot USD copper price per tonne and the ZAR/USD exchange rate is shown. The 
exchange rate fluctuated between ZAR/USD 6.4 and ZAR/USD 8.2 from June 2006 to August 2008. 
In August 2008, the exchange rate increased significantly. Thereafter, the exchange rate 
decreased significantly up until August 2011. 

 

FIGURE 5:  Movement of the copper price and the ZAR/USD exchange rate 
Source: I-Net Bridge (2011) 
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between movements in the copper price and the movements in the ZAR/USD exchange rate due 
to the financial crisis of 2007-2009. 

2.5 Results of previous studies on co-movement relationships 
Pindyck and Rotemberg (1990) investigated the co-movement relationship between the prices 
of commodities, using correlation and regression analyses (current values and lagged 
variables). The authors found that the price changes of commodities were correlated and these 
correlations were found to be larger when considering longer time periods. 

Ai, Chatrath and Song (2006) investigated the co-movement relationship between commodity 
prices, based on the study by Pindyck and Rotemberg in 1990. Correlation and regression 
analyses were also used to determine co-movement. The co-movement between commodities is 
not as high as the co-movement between economies, as investigated by Chow, Huang and Niu in 
2011. 

Chen and Rogoff (2002) explored a forecasting relationship between commodity prices and 
exchange rates. The authors explored the relationship between the USD price of commodity 
exports and the floating real exchange rate of the country exporting the commodity. Chen and 
Rogoff (2002) identified a strong and stable relationship between the commodity prices and the 
floating real exchange rate, specifically that commodity prices influenced the floating real 
exchange rates. 

Chen, Rogoff and Rossi explored the forecasting relationship further in 2010. They investigated 
the power of exchange rates of countries that export large amounts of commodities, known as 
commodity countries, in forecasting the prices of the commodities exported by that country. 
Chen et al. (2010) found that exchange rates of commodity currencies have a relatively strong 
forecasting power in predicting global movements in commodity prices. 

Cashin et al. (2002) examined the influence of real commodity prices movements on the 
movements of real exchange rates. The relationship was explored for 58 commodity-dependent 
countries. They found strong evidence of the relationship in only 40% of the countries. This 
weaker relationship identified by Cashin et al. (2002) contradicts the results of the study done 
by Chen and Rogoff (2002). 

2.6 Exchange rates and exchange rate regimes 
Each country in the world uses a currency, and in order to determine the value of an item in a 
different currency, an exchange rate is used. An exchange rate between two currencies is the 
price of one currency expressed in a second currency (Copeland, 2008).  

Exchange rate regimes used for a currency affect the movements of that currency, i.e. a floating 
exchange rate regime versus a fixed exchange rate regime. The choice of exchange rate regime 
by a country is important, as exchange rates affect the amount generated through goods and 
services as well as the movement of capital in and out of that country. The type of exchange 
regime rate chosen also affects the macroeconomic variables of a country, such as the balance 
of payments and inflation (Yagci, 2001).  

Exchange rates are closely linked to economic principles, highlighted earlier – i.e. the law of one 
price and the law of supply and demand. The supply of one currency should be equal to the 
demand of a second currency. The relative values of two currencies, determined by supply and 
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demand, are not always the same, due to government intervention such as fiscal policies 
(Copeland, 2008). 

There are three main exchange rate classifications: floating rates, fixed rates, and managed 
floating rates. Each classification has its own characteristics that affect the price of the 
exchange rate in terms of another currency (Copeland, 2008).  

Floating exchange rates are completely flexible and free to move with the market forces of 
supply and demand. The price of the currency has no outside intervention determining its price 
(Copeland, 2008; Sozovska, 2004; and Tobin, 1993). A country's monetary policy operates 
independently of the floating exchange rate regime (Yagci, 2001). 

Fixed exchange rates are unlike floating exchange rates in the sense that they are not free to 
move with the forces of supply and demand. Fixed exchange rates are pegged to a specific 
currency or a selected basket of currencies. The currency or currencies that are used as the peg 
determine the price of the currency being pegged (Copeland 2008; Sozovska 2004). 

The final major exchange rate classification is the managed floating exchange rate regime. This 
is also known as a dirty floating exchange rate, as it is neither purely floating nor purely fixed, 
but a combination thereof, as decided by the authorities of the country (Copeland 2008; 
Sozovska 2004). 

According to the International Monetary Fund (2011), Australia, Canada, Chile, South Africa and 
the United States are classified as having independent floating exchange rate regimes, while 
China changed from a crawling peg exchange rate regime to a managed floating exchange rate 
regime in 2010 (International Monetary Fund, 2010). Before 2010, the Chinese Yuan was pegged 
to a basket of currencies (Zeileis, Shah & Patnaik, 2010). Of the five countries selected for the 
current study, South Africa has the most volatile exchange rate, and its currency is also known 
as an emerging floater (Kohlscheen, 2010). 

An independent floating exchange rate regime produces an exchange rate that is determined by 
the market, whereas a crawling peg exchange rate regime periodically adjusts the exchange 
rate. The adjustments to the currency in a crawling peg exchange rate regime are done by small 
amounts, which are fixed, preannounced rates (Eun & Resnick, 2009). 

An important event during the period selected for the current study is the financial crisis of 2007 
to 2009. A financial crisis is a “… disturbance to financial markets that disrupts the market’s 
capacity to allocate capital – financial intermediation and hence investment come to a halt” 
(Portes, 1998:1). The financial crisis that started in 2007 affected the whole world and consisted 
of a credit crunch. It was one of the largest financial crises to affect the world to date. The 
financial crisis affected exchange rates and commodity prices, which resulted in adverse 
movements. The lack of regulation of the market was a major contributing factor to the recent 
financial debt crisis and credit crunch. The resultant loss of confidence in the market, in turn, 
crippled the lending markets globally (Gorton 2010; Melvin & Taylor 2009). 

3. RESEARCH METHODOLOGY 

The research objective of the study was to determine if there is a co-movement relationship 
between movements in the copper price and the exchange rates of five commodity currencies 
using secondary data. To achieve the objective, daily data was used as the variables for the 
correlation and regression analyses. 
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The study explored the relationship between the movements in the selected commodity 
currencies' exchange rates with respect to the USD and movements in the price of a commodity 
(copper) over a period of five years, namely from June 2006 to August 2011, using daily data 
(from secondary sources) for both the exchange rates and the commodity price. The 
relationships investigated were: 

 movements in the AUD/USD exchange rate and changes in the copper price; 

 movements in the CAD/USD exchange rate and changes in the copper price; 

 movements in the CLP/USD exchange rate and changes in the copper price; 

 movements in the CNY/USD exchange rate and changes in the copper price; and 

 movements in the ZAR/USD exchange rate and changes in the copper price. 

The secondary data used for the study to investigate if there is a relationship between the real 
price of a commodity and the real exchange rates of the commodity currencies (AUD/USD, 
CAD/USD, CLP/USD, CAD/USD and ZAR/USD) was the following: For the correlation analysis, the 
daily spot USD value of a tonne of copper as well as the daily value of the AUD/USD, CAD/USD, 
CLP/USD, CNY/USD, and the ZAR/USD exchange rates were used.  

For the regression analysis, daily copper prices were used (expressed in USD per tonne). Daily 
AUD/USD, CAD/USD, CLP/USD, CNY/USD, and ZAR/USD exchange rates were used. Regression 
analysis included the use of lagged variables up to 10 periods. The time period included every 
trading day from June 2006 to August 2011, which yielded a total of 1 294 data points.  

A research paradigm is a researcher’s view of or general perspective on the research problem 
(Patton, 1990). The research paradigm used in this study was a positivist approach with 
deductive reasoning. Positivism is a philosophy whereby the researcher studies an observable 
reality through structured methods. Deductive reasoning entails first deducing a hypothesis, 
and then testing that hypothesis (Saunders, Lewis & Thornhill, 2009). 

The data analysis methods selected for the current study are linked to research done by Pindyck 
and Rotemberg in 1990, Chow, Huang and Niu in 2011, as well as Ai, Chatrath and Song in 2006.  

The co-movement analysis included correlation analysis of the variables as well as regression 
analysis of the variables. A coefficient of determination was also calculated to evaluate the 
strength of a relationship between one dependent variable and one independent variable 
(Saunders et al., 2009). The regression analysis was run using spot prices as well as lagged prices 
to identify delayed time impacts of either the copper prices or the exchange rates of the 
commodity currencies. All the analyses were done over the full five-year period. 

The study included two variables, namely the copper prices and the exchange rates of five 
commodity currencies. In regression analysis, an independent and a dependent variable are 
required. A dependent variable (Y), also known as the response variable, is the variable being 
explained by the regression. An independent variable (X), also known as the explanatory 
variable, is the variable(s) used to explain the dependent variable. The variables are separated 
into dependent and independent variables to identify which variable explains what (Albright, 
Winston & Zappe, 2009; Doane & Seward, 2011). 

In the current study, the variables were interchanged in order to find the best fit and to 
determine if there was a delayed impact of either copper prices or any of the five exchange rates 
of the commodity currencies.  
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There are three main limitations of the study: 

 Firstly, only five commodity currencies were explored, namely the Australian Dollar, 
Canadian Dollar, Chilean Peso, Chinese Yuan, and South African Rand.  

 Secondly, only one commodity was included in the study, namely copper. 
 Thirdly, the data was assumed to be linear.  

In addition to the three main limitations listed above, there are limitations to the data analysis 
techniques used, as well as the numerical data that was obtained from data sources, as each 
data source had slightly different values, based on their calculation techniques. Lack of access 
to information and resources during the research process could also constitute limitations of 
the study. 

4. RESULTS AND FINDINGS 

The analysis of the movements in the exchange rates of the five commodity currencies compared 
to movements in the copper price is illustrated and discussed below. The correlation analysis will 
be discussed in terms of the co-movement relationships between the copper price and the five 
commodity currencies' exchange rates. 

The correlation values for all five commodity currencies and the copper price are displayed in 
TABLE 4. The correlation values of the co-movement between the copper price and the 
commodity currency exchange rates ranged from -0.056 for the CNY/USD to -0.873 for the 
CLP/USD. The values in between are -0.789 for the ZAR/USD (fourth-strongest correlation 
value), -0.839 for the CAD/USD (third-strongest correlation value), and -0.847 for the AUD/USD 
(the second-strongest correlation value). 

TABLE 4: Summary of correlations between movements in the copper price and the exchange 
rates of the commodity currencies 

 COPPER ZAR/USD CAD/USD AUD/USD CLP/USD CNY/USD 

COPPER 1.000 -0.789* -0.839* -0.847* -0.873* -0.056* 

ZAR/USD -0.789* 1.000 0.716 0.737 0.770 -0.234 

CAD/USD -0.839* 0.716 1.000 0.930 0.862 0.309 

AUD/USD -0.847* 0.737 0.930 1.000 0.895 0.398 

CLP/USD -0.873* 0.770 0.862 0.895 1.000 0.147 

CNY/USD -0.056* -0.234 0.309 0.398 0.147 1.000 

Source:  Authors’ analysis 

* Statistically significant relationship 

All five correlation relationships between movements of the five exchange rates of the 
commodity currencies and the copper price are statistically significant, as the p-values are less 
than .05. 
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In TABLE 5, the Multiple R and the ANOVA p-values of the relationships between the movements 
of all five exchange rates of the commodity currencies and the copper price are displayed for the 
regression analysis. The strongest relationship is evident between movements in the CLP/USD 
exchange rate and the copper price, with a Multiple R of 0.8726, and the weakest relationship is 
evident between movements in the CNY/USD exchange rate and the copper price, with a Multiple 
R of 0.0560. 

The second-strongest relationship is evident between movements in the AUD/USD exchange rate 
and the copper price, with a Multiple R of 0.8465. The third-strongest relationship is evident 
between movements in the CAD/USD exchange rate and the copper price, with a Multiple R of 
0.8393. The second-weakest relationship is evident between movements in the ZAR/USD 
exchange rate and the copper price, with a Multiple R of 0.7888. 

All five relationships are statistically significant, with a p-value below 0.05; however, 
movements in the AUD/USD, CAD/USD, CLP/USD, and the ZAR/USD exchange rates have a higher 
statistically significant relationship with movements in the copper price than what the CNY/USD 
exchange rate shows. 

TABLE 5: Summary of regression analyses 

Relationship Multiple R ANOVA p-value 

Copper and AUD/USD 0.8465 < 0.0001* 

Copper and CAD/USD 0.8393 < 0.0001* 

Copper and CLP/USD 0.8726 < 0.0001* 

Copper and CNY/USD 0.0560 0.0440 

Copper and ZAR/USD 0.7888 < 0.0001* 

Source:  Authors’ analysis 

* Statistically significant relationship 

In TABLE 6, the Multiple R for the relationship between spot prices as well as the relationship 
between the copper price and the five exchange rates of the commodity currency countries are 
displayed up to the tenth lag period for the regression analysis using lagged variables. The 
strongest co-movement relationship is shown in the case of the CLP/USD exchange rate, with a 
Multiple R of 0.8726. The co-movement relationship between the spot copper price and the 
lagged CLP/USD exchange rate is stronger than the spot exchange rate co-movement 
relationship for the tenth lag period. The CLP/USD exchange rate is the only exchange rate to 
show an increase in the regression value for the relationship between the spot copper price and 
the commodity currency exchange rate. The weakest relationship is shown in the case of the 
CNY/USD exchange rate, with a Multiple R of 0.0560 for the relationship with the spot price to a 
Multiple R of 0.0500 for the relationship with the tenth lag period. 

The second-strongest relationship is between movements in the AUD/USD and the copper price, 
with a Multiple R of 0.8465. The third-strongest relationship is between movements in the 
CAD/USD and the copper price, with a Multiple R of 0.8393. The second-weakest relationship is 
shown between movements in the ZAR/USD and the copper price, with a Multiple R of 0.7888. 
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All the relationships, except between movements in the lagged CNY/USD exchange rate and the 
copper price, are statistically significant. 

TABLE 6: Summary of regression analyses with lagged variables 

Relationship Multiple R 

 Spot Copper Spot Exchange rate 

Copper and AUD/USD 0.8465* 0.8465* 

Copper and AUD/USD 10 lag periods 0.8426* 0.8138* 

Copper and CAD/USD 0.8393* 0.8393* 

Copper and CAD/USD 10 lag periods 0.8146* 0.8249* 

Copper and CLP/USD 0.8726* 0.8726* 

Copper and CLP/USD 10 lag periods 0.8798* 0.8389* 

Copper and CNY/USD 0.0560* 0.0560* 

Copper and CNY/USD 10 lag periods Error 0.0500 

Copper and ZAR/USD 0.7888* 0.7888* 

Copper and ZAR/USD 10 lag periods 0.7854* 0.7579* 

Source:  Authors’ analysis 

* Statistically significant at 95% 

5. FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

In this study, the co-movement relationship between the copper price and the exchange rates of 
five commodity currencies was explored. In the previous section, the findings of the study were 
discussed with the aid of correlation and regression analysis. The overall aim of detailing the 
findings was to accept or not accept the null hypothesis provided. 

The correlation analysis findings show a statistically significant co-movement relationship 
between four of the five exchanges rates of the commodity currencies and copper prices. The 
only exchange rate that does not have a co-movement relationship with the copper price is the 
CNY/USD, which is due to that exchange rate not being independently floating (see section 2.6). 

Furthermore, in the regression analysis, a statistically significant co-movement relationship was 
found between the same four commodity currencies' exchange rates and the copper price. In the 
regression analysis of the lag periods, the CLP/USD exchange rate showed the most interesting 
co-movement relationship with the copper price, as the regression coefficient increased as the 
lag period increased when using the spot copper price and the lagged CLP/USD exchange rate as 
the variable. 

Based on the findings of this study, possible further research includes the co-movement 
relationship between other spot exchange rates and the spot copper price, as well as the co-
movement relationship between spot exchange rates and other spot commodity prices. The co-
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movement relationship between spot and forward commodity prices can also be compared to 
spot and forward exchange rates. 

LIST OF REFERENCES 

Ai, C., Chatrath, A. & Song, F. (2006). On the comovement of commodity prices, American Journal of 
Agricultural Economics, 88(3), pp. 574-588. [Online] Available: http://0-
web.ebscohost.com.ujlink.uj.ac.za/ehost/pdfviewer/pdfviewer?vid=3&hid=112&sid=00492964-4d4e-
48be-9fa8-002853a8c5b4%40sessionmgr115. (Accessed 19 April 2012) 

Albright, S.C., Winston, W.L. & Zappe, C.J. (2009). Data Analysis & Decision Making with Microsoft 
Excel, revised 3rd edition. United States of America: South-Western Cengage Learning. 

Anon. (2011). Squidoo. [Online] Available: http://www.squidoo.com/law-of-one. (Accessed 11 
November 2011) 

Anson, M.J.P. (2009). CAIA Level 1. New Jersey: John Wiley & Sons. 

Basemetals.com (2012). [Online] Available: http://www.basemetals.com/html/cuinfo.htm. 
(Accessed 15 April 2012) 

Bova, E. (2009). Is the Zambian Kwacha a Commodity Currency? The Co-movement between Copper 
Prices and the Exchange Rate, NCCR Trade Working Paper, 1(1). [Online] Available: 
http://www.phase1.nccr-trade.org/images/stories/publications/IP12/working%20paper09-11.doc. 
(Accessed 22 September 2011) 

Bukenya, J.O. & Labys, W.C. (2005). Price Convergence on World Commodity Markets: Fact of Fiction?, 
International Regional Science Review, 28(3), pp. 302-329. [Online] Available: http://0-
irx.sagepub.com.ujlink.uj.ac.za/content/28/3/302.full.pdf+html. (Accessed 15 November 2011) 

CIA World Factbook (2011). [Online] Available: https://www.cia.gov/library/publications/the-
world-factbook/rankorder/2078rank.html.  (Accessed 13 April 2012) 

Cashin, P., Céspedes, L. & Sahay, R. (2002). Commodity Currencies and the Real Exchange Rate, 
Journal of Development Economics, 75(1), pp. 239-268. [Online] Available: 
http://204.180.229.21/external/pubs/ft/staffp/2002/00-00/pdf/cashin.pdf. (Accessed 31 August 
2011) 

Cerda, R.A. (2007). Market Power and Primary Commodity Prices: The Case of Copper, Applied 
Economics Letters, 14(10) 282, pp. 775-778. [Online] Available: 
http://www.economia.puc.cl/docs/dt_282.pdf. (Accessed 30 September 2011) 

Chance, D.M. (2009). Introduction to Derivatives and Risk Management, 8th edition. United States of 
America: South-Western, Cengage Learning. 

Chatnani, N.N. (2010). Commodity Markets: Operations, Instruments, and Applications. India: Tata 
McGraw Hill Education. 

Chen. Y. & Rogoff, K. (2002). Commodity Currencies and Empirical Exchange Rate Puzzles, DNB Staff 
Reports, 76, pp. 1-49. [Online] Available: http://www.dnb.nl/binaries/sr076_tcm46-146853.pdf. 
(Accessed 26 September 2011) 

  

http://0-web.ebscohost.com.ujlink.uj.ac.za/ehost/pdfviewer/pdfviewer?vid=3&hid=112&sid=00492964-4d4e-48be-9fa8-002853a8c5b4%40sessionmgr115
http://0-web.ebscohost.com.ujlink.uj.ac.za/ehost/pdfviewer/pdfviewer?vid=3&hid=112&sid=00492964-4d4e-48be-9fa8-002853a8c5b4%40sessionmgr115
http://0-web.ebscohost.com.ujlink.uj.ac.za/ehost/pdfviewer/pdfviewer?vid=3&hid=112&sid=00492964-4d4e-48be-9fa8-002853a8c5b4%40sessionmgr115
http://www.squidoo.com/law-of-one
http://www.basemetals.com/html/cuinfo.htm
http://www.phase1.nccr-trade.org/images/stories/publications/IP12/working%20paper09-11.doc
http://0-irx.sagepub.com.ujlink.uj.ac.za/content/28/3/302.full.pdf+html
http://0-irx.sagepub.com.ujlink.uj.ac.za/content/28/3/302.full.pdf+html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2078rank.html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2078rank.html
http://204.180.229.21/external/pubs/ft/staffp/2002/00-00/pdf/cashin.pdf
http://www.economia.puc.cl/docs/dt_282.pdf
http://www.dnb.nl/binaries/sr076_tcm46-146853.pdf


Le Roux & Els 

792 Journal of Economic and Financial Sciences | JEF | October 2013 6(3), pp. 773-794 

Chen. Y., Rogoff, K. & Rossi, B. (2010). Can Exchange Rates Forecast Commodity Prices?, Quarterly 
Journal of Economics, 125(3), pp. 1145-1194. [Online] Available: 
http://www.economics.harvard.edu/files/faculty/51_Can_Exchange_Rates_Forecast_Commodity_P
rices.pdf. (Accessed 26 September 2011) 

Chow, G.C., Huang, S, & Niu, L. (2011). Econometric Analysis of Stock Price Co-movement in the 
Economic Integration of East Asia. [Online] Available: 
http://www.princeton.edu/~gchow/Econometric%20Analysis%20of%20Stock%20Price%2020111004.
pdf. (Accessed 19 April 2012) 

CME Group (2009). [Online] Available: 
http://www.cmegroup.com/trading/metals/files/Copper_Fact_Card.pdf. (Accessed 15 April 2012) 

CME Group (2012). [Online] Available: 
http://www.cmegroup.com/trading/metals/base/copper_contract_specifications.html. (Accessed 
15 April) 

Copeland, L.S. (2008). Exchange Rates and International Finance, 5th edition. England: Pearson 
Education Limited 

Copper Africa (n.d.). [Online] Available: http://www.copper.co.za/what_is_copper.php. (Accessed 
31 August 2011) 

Copper Info (2011). [Online] Available: http://www.copperinfo.com/aboutcopper/exchanges.html. 
(Accessed 18 November 2011) 

Doane, D.P. & Seward, L.E. (2011). Applied Statistics in Business & Economics, 3rd edition. New York: 
McGraw-Hill/Irwin. 

Dunsby, A., Eckstein, J., Gaspar, J. & Mulholland, S. (2008). Commodity Investing. New Jersey: John 
Wiley & Sons. 

Eun, C.S. & Resnick, B.G. (2009). International Financial Management, 5th edition. New York: McGraw-
Hill/Irwin. 

Fabozzi, F.J., Füss, R. & Kaiser, D.G. (2008). The Handbook of Commodity Investing. New Jersey: John 
Wiley & Sons. 

Geman, H. (2005). Commodity and Commodity Derivatives. England: John Wiley & Sons Ltd. 

Gorton, G.B. (2010). Questions and Answers about the Financial Crisis, National Bureau of Economic 
Research, 15787. [Online] Available: http://www.iadb.org/intal/intalcdi/PE/2010/04937.pdf. 
(Accessed 16 April 2012) 

Habermeier, K., Kokenyne, A., Veyrune, R. & Anderson, H. (2009). Revised System for the 
Classification of Exchange Rate Arrangements, International Monetary Fund, 09(211). [Online] 
Available: http://www.imf.org/external/pubs/ft/wp/2009/wp09211.pdf. (Accessed 12 April 2012) 

I-Net Bridge (2012). [Online] Available: http://www.inet.co.za/#. (Accessed 17 April 2012) 

International Copper Study Group (2010). [Online] Available: 
http://www.icsg.org/index.php?option=com_content&task=view&id=17&Itemid=16. (Accessed 16 
November 2011) 

International Monetary Fund (2010). [Online] Available: 
http://www.imf.org/external/data.htm#data. (Accessed 2 October 2011) 

http://www.economics.harvard.edu/files/faculty/51_Can_Exchange_Rates_Forecast_Commodity_Prices.pdf
http://www.economics.harvard.edu/files/faculty/51_Can_Exchange_Rates_Forecast_Commodity_Prices.pdf
http://www.princeton.edu/~gchow/Econometric%20Analysis%20of%20Stock%20Price%2020111004.pdf
http://www.princeton.edu/~gchow/Econometric%20Analysis%20of%20Stock%20Price%2020111004.pdf
http://www.cmegroup.com/trading/metals/files/Copper_Fact_Card.pdf
http://www.cmegroup.com/trading/metals/base/copper_contract_specifications.html
http://www.copper.co.za/what_is_copper.php
http://www.copperinfo.com/aboutcopper/exchanges.html
http://www.iadb.org/intal/intalcdi/PE/2010/04937.pdf
http://www.imf.org/external/pubs/ft/wp/2009/wp09211.pdf
http://www.inet.co.za/
http://www.icsg.org/index.php?option=com_content&task=view&id=17&Itemid=16
http://www.imf.org/external/data.htm#data


THE CO-MOVEMENT BETWEEN COPPER PRICES AND THE EXCHANGE RATE OF MAJOR COMMODITY CURRENCIES 

Journal of Economic and Financial Sciences | JEF | October 2013 6(3), pp. 773-794 793 

International Monetary Fund (2011). [Online] Available: 
http://www.imf.org/external/pubs/ft/scr/2011/cr11260.pdf. (Accessed 13 April 2012) 

International Trade Centre (2011). [Online] Available:  
http://www.trademap.org/tradestat/Country_SelProduct_TS.aspx. (Accessed 13 April 2012) 

Isard, P. (1977). How Far Can We Push the “Law of One Price”?, The American Economic Review, 67(5), 
pp.942-948. [Online] Available: http://0-
www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+
the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522ho
w%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&
prevSearch=&item=1&ttl=98&returnArticleService=showFullText. (Accessed 15 November 2011) 

Kohlscheen, E. (2010). Emerging Floaters: pass-throughs and (some) new commodity currencies, 
Journal of International Money and Finance, 29 (8). [Online] Available: 
http://wrap.warwick.ac.uk/1312/1/WRAP_Kohlscheen_twerp_905.pdf. (Accessed 12 April 2012) 

London Metal Exchange (2012). [Online] Available: http://www.lme.com/copper.asp. (Accessed 15 
April 2012) 

Melvin, M. & Taylor, M.P. (2009). The Crisis in the Foreign Exchange Market, CESIFO, 2707. [Online] 
Available: https://www.cesifo-group.de/DocCIDL/cesifo1_wp2707.pdf. (Accessed 16 April 2012) 

Patton, M.Q. (1990). Qualitative Evaluation and Research Methods, 2nd edition. Newbury Park: Sage 
Publications, Inc. 

Pindyck. R.S. & Rotemberg. J.J. (1990). The excess co-movement of commodity prices, The Economic 
Journal, 100(403), pp. 1173-1189. [Online] Available: http://0-
www.jstor.org.ujlink.uj.ac.za/stable/pdfplus/2233966.pdf?acceptTC=true. (Accessed 19 April 2012) 

Portes, R. (1998). An Analysis of Financial Crisis: Lessons for the International Financial System. 
[Online] Available: http://faculty.london.edu/rportes/research/crisesfrbchi.pdf. (Accessed 16 April 
2012) 

Ranaldo, A. & Söderlind, P. (2009). Safe Haven Currencies, Review of Finance, 14(3), pp. 385-407. 
[Online] Available: http://www.alexandria.unisg.ch/EXPORT/DL/58209.pdf. (Accessed 16 November 
2011). 

Rosenstreich, P. (2005). Forex Revolution: An Insider’s Guide to the Real World of Foreign Exchange 
Trading. New Jersey: Pearson Education. 

Sapsford, D. & Morgan, W. (1994). The Economics of Primary Commodities. England: Edward Elgar 
Publishing Limited. 

Saunders, M., Lewis, P. & Thornhill, A. (2009). Research Methods for Business Students, 5th edition. 
England: Pearson Education. 

Sozovska, A. (2004). Exchange Rate Regimes in Transition Economies, USAID Fiscal Reform Project. 
[Online] Available: http://www.cea.org.mk/statii/Paper%20Intern%20Sandra.pdf. (Accessed 12 
April 2012) 

Streifel, S. (2006). Impact of China and India on Global Commodity Markets: Focus on Metals & 
Minerals and Petroleum, Development Prospects Group World Bank, 1(1). [Online] Available: 
http://siteresources.worldbank.org/INTCHIINDGLOECO/Resources/ChinaIndiaCommodityImpact.pdf. 
(Accessed 1 October 2011) 

http://www.imf.org/external/pubs/ft/scr/2011/cr11260.pdf
http://www.trademap.org/tradestat/Country_SelProduct_TS.aspx
http://0-www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522how%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&prevSearch=&item=1&ttl=98&returnArticleService=showFullText
http://0-www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522how%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&prevSearch=&item=1&ttl=98&returnArticleService=showFullText
http://0-www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522how%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&prevSearch=&item=1&ttl=98&returnArticleService=showFullText
http://0-www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522how%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&prevSearch=&item=1&ttl=98&returnArticleService=showFullText
http://0-www.jstor.org.ujlink.uj.ac.za/stable/1828075?&Search=yes&searchText=%22how+far+can+we+push+the+law+of+one+price%22&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3D%2522how%2Bfar%2Bcan%2Bwe%2Bpush%2Bthe%2Blaw%2Bof%2Bone%2Bprice%26acc%3Don%26wc%3Don&prevSearch=&item=1&ttl=98&returnArticleService=showFullText
http://wrap.warwick.ac.uk/1312/1/WRAP_Kohlscheen_twerp_905.pdf
http://www.lme.com/copper.asp
https://www.cesifo-group.de/DocCIDL/cesifo1_wp2707.pdf
http://0-www.jstor.org.ujlink.uj.ac.za/stable/pdfplus/2233966.pdf?acceptTC=true
http://0-www.jstor.org.ujlink.uj.ac.za/stable/pdfplus/2233966.pdf?acceptTC=true
http://faculty.london.edu/rportes/research/crisesfrbchi.pdf
http://www.alexandria.unisg.ch/EXPORT/DL/58209.pdf
http://www.cea.org.mk/statii/Paper%20Intern%20Sandra.pdf
http://siteresources.worldbank.org/INTCHIINDGLOECO/Resources/ChinaIndiaCommodityImpact.pdf


Le Roux & Els 

794 Journal of Economic and Financial Sciences | JEF | October 2013 6(3), pp. 773-794 

Tavlas, G.S. & Ozeki, Y. (1992). The Internationalization of Currencies: An Appraisal of the Japanese 
Yen, International Monetary Fund. [Online] Available: 
http://www.imf.org/external/pubs/cat/longres.cfm?sk=60.0. (Accessed 9 April 2012) 

Tobin, J. (1993). International Currency Regimes, Capital Mobility and Macroeconomic Policy, Greek 
Economic Review, 15(1), pp. 1-14. [Online] Available: 
https://cowles.econ.yale.edu/P/cp/p08b/p0895.pdf. (Accessed 12 April 2012) 

Tse, P.K. (2011). China’s Rate-Earth Industry, US Geological Survey, 2011(1042). [Online] Available: 
http://tvernedra.ru/RedkozemKit.pdf. (Accessed 12 April 2012) 

United States Geological Survey (2009). [Online] Available: 
http://minerals.usgs.gov/minerals/pubs/country/. (Accessed 13 April 2012) 

World Trade Organisation (2011). [Online] Available: 
http://stat.wto.org/CountryProfile/WSDBCountryPFView.aspx?Language=E&Country=CL,AU,CA,CN,ZA. 
(Accessed 13 April 2012) 

Yagci, F. (2001). Choice of Exchange Rate Regimes for Developing Countries, The World Bank, 16. 
[Online] Available: http://www-
wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2001/09/28/000094946_01091804370046/R
endered/PDF/multi0page.pdf. (Accessed 12 April 2012) 

Yang, J., Bessler, D.A. & Leatham, D.J. (2000). The Law of One Price: Developed and Developing 
Country Market Integration, Journal of Agricultural and Applied Economics, 32(3), pp. 429-440. 
[Online] Available: http://ageconsearch.umn.edu/bitstream/15320/1/32030429.pdf. (Accessed 15 
November 2011) 

Zeileis, A., Shah, A. & Patnaik, I. (2010). Testing, monitoring, and dating structural changes in 
exchange rate regimes, Computational Statistics and Data Analysis, 54, pp. 1696-1706. [Online] 
Available: http://openlib.org/home/ila/PDFDOCS/ZSP2010_fxregime_methodspaper.pdf. (Accessed 
15 April 2012) 

 

 

 
 

 

http://www.imf.org/external/pubs/cat/longres.cfm?sk=60.0
https://cowles.econ.yale.edu/P/cp/p08b/p0895.pdf
http://tvernedra.ru/RedkozemKit.pdf
http://minerals.usgs.gov/minerals/pubs/country/
http://stat.wto.org/CountryProfile/WSDBCountryPFView.aspx?Language=E&Country=CL,AU,CA,CN,ZA
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2001/09/28/000094946_01091804370046/Rendered/PDF/multi0page.pdf
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2001/09/28/000094946_01091804370046/Rendered/PDF/multi0page.pdf
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2001/09/28/000094946_01091804370046/Rendered/PDF/multi0page.pdf
http://ageconsearch.umn.edu/bitstream/15320/1/32030429.pdf
http://openlib.org/home/ila/PDFDOCS/ZSP2010_fxregime_methodspaper.pdf

	Editorial Board
	Editorial Team
	CONTENTS
	EDITORIAL
	The relationship between CEO compensation and company performance in a South African context
	1  INTRODUCTION
	2. BACKGROUND
	2.1 Conceptual scope
	2.2 CEO compensation variables
	2.3 Company performance variables

	3. RESEARCH DESIGN AND METHOD
	3.1 Research design
	3.1.1 Statistical method
	3.1.2 Limitations of the research design
	3.1.3 Design of the models

	3.2 Research method
	3.2.1 Company performance or other variables affecting CEO compensation
	3.2.2  CEO compensation or any other variables affecting company performance

	3.3 Possible econometric specification errors
	3.3.1 Autocorrelation
	3.3.2 Heteroscedasticity
	3.3.3 Normality of the disturbances
	3.3.4 Multicollinearity


	4. THE EFFECT OF CEO COMPENSATION ON COMPANY PERFORMANCE
	4.1 Salary as dependent variable
	TABLE 1: Descriptive statistics for salary
	TABLE 2: Econometric Model 1 showing salary as the dependent variable with lagged ROE, ROA and EPS
	4.2 Bonus as dependent variable
	TABLE 3: Descriptive statistics for bonus
	TABLE 4: Econometric Model 2 showing bonus as the dependent variable with lagged ROE, ROA and EPS
	4.3  ‘Other’ remuneration as dependent variable
	TABLE 5: Descriptive statistics for ‘other’ remuneration
	TABLE 6: Econometric Model 3 showing ‘other’ remuneration as the dependent variable with lagged ROE, ROA and EPS

	5. THE EFFECT OF COMPANY PERFORMANCE ON CEO COMPENSATION
	5.1 ROE as dependent variable
	TABLE 7:  Descriptive statistics for ROE
	TABLE 8:  Econometric Model 4 showing ROE lagged as the dependent variable
	5.2 ROA as dependent variable
	TABLE 9:  Descriptive statistics for ROA
	TABLE 10: Econometric Model 5 showing ROA lagged as the dependent variable
	5.3 EPS as dependent variable
	TABLE 11: Descriptive statistics for EPS
	TABLE 12:  Econometric Model 5 showing ROA lagged as the dependent variable
	5.4  Correlation matrix table
	TABLE 13: A correlation matrix using lagged performance measures

	6. CONCLUSION AND SUGGESTIONS FOR FURTHER RESEARCH
	6.1 Summary of findings
	6.1.1 Findings related to CEO compensation
	6.1.2 Findings related to company performance
	6.1.3 Findings related to various sectors within the economy

	6.2 Recommendations and conclusion
	6.3 Suggestions for further research

	Belasting op Toegevoegde Waarde: gevolge van kliëntelojaliteits-programtransaksies vir verskaffers
	1. INLEIDING
	2. DOELWIT, METODOLOGIE EN WAARDE VAN NAVORSING
	3. NAVORSINGSPROBLEEM
	4. DIE WOORDOMSKRYWING EN WERKING VAN KLIËNTELOJALITEITS-PROGRAMME
	5. KLIËNTELOJALITEITSPROGRAMME IN DIE SUID-AFRIKAANSE MARK
	6. SELEKSIE VAN KLIËNTELOJALITEITSPROGRAMME VIR VERDERE ONDERSOEK
	TABEL 1: Geselekteerde kliëntelojaliteitsprogramme, die bekende aktiewe ledetal per program asook die persentasie van die totale bekende aktiewe ledetal

	7. BEPALINGS EN VOORWAARDES VAN KLIËNTELOJALITEITSPROGRAMME
	8. ONTLEDING VAN WETGEWING OOR SUID-AFRIKAANSE BELASTING OP TOEGEVOEGDE WAARDE
	8.1 BTW-gevolge vir die programeienaar (verskaffer)
	8.2  BTW-effek op ‘n enkelmaatskappyprogramtransaksie
	8.3  BTW-effek op ‘n enkelmaatskappy-gedomineerde program-transaksie
	8.4  BTW-effek op ‘n multivennootprogramtransaksie
	8.5  Spesifieke leiding vanaf die SAID
	TABEL 2: Illustrasie van ooreenstemming tussen voorgestelde BTW-hantering en uitlegnota 41
	8.6 Nulkoerslewerings
	8.7 Punte of myle soortgelyk aan afslag of korting
	8.8 Punte of myle soortgelyk aan geskenkbewyse

	9. REKENINGKUNDIGE VERANTWOORDING VAN KLIËNTELOJALITEITS-PROGRAMTRANSAKSIES
	9.1 IFRIC 13 tesame met IAS 18
	9.2 Voorbeeld: volledige rekeningkundige inskrywings van kliëntelojaliteitsprogramtransaksies
	9.3 Voorbeeld: ‘n enkelmaatskappyprogram-transaksie (verpligting om voordele te lewer rus op die programeienaar)
	TABEL 3: Algemene joernaalinskrywings van die kruidenierswarehandelaar
	TABEL 4: Algemene joernaalinskrywings van die lugredery
	TABEL 5: Algemene joernaalinskrywings van die lugredery
	9.5 Voorbeeld: ‘n Multivennootprogramtransaksie (Verpligting om voordele te lewer rus op die programvennoot alleen: Die verbruiker kan punte of myle slegs by ŉ programvennoot inruil)
	TABEL 6: Algemene joernaalinskrywings van maatskappy A

	10. REKENINGKUNDIGE BENADERING VS. BELASTINGBENADERING
	11. RESULTATE EN BEVINDINGS VAN EMPIRIESE STUDIE
	11.1 Respondenteprofiel
	TABEL 7:  Kategorie kliëntelojaliteitsprogram en ooreenstemmende aantal respondente
	11.2 BTW-hantering van ‘n kliëntelojaliteitsprogramtransaksie
	TABEL 8: Enkelmaatskappyprogram en enkelmaatskappy-gedomineerde program waar die programeienaar die voordele lewer
	TABEL 9: Enkelmaatskappy-gedomineerde program waar ‘n programvennoot die voordele lewer
	TABEL 10: Multivennootprogram met ‘n enkele programvennoot
	TABEL 11: Multivennootprogram met ‘n verskeidenheid programvennote

	12. BESTUURSIMPLIKASIE
	13. GEVOLGTREKKING EN AANBEVELINGS
	Brink, S.M. & Viviers, H. (2012). Inkomstebelastinghantering van kliëntelojaliteitsprogramtransaksies in Suid-Afrika. Journal of Economic and Financial Sciences, 5(2), pp. 437-458.
	Brink, S.M. (2013). The accounting treatment of single company client loyalty programme transactions. Journal of Economic and Financial Sciences, 6(3), pp.797-816.

	The impact of decisions to outsource the internal audit function in South Africa
	1. INTRODUCTION
	2. LITERATURE REVIEW
	TABLE 1: A chronological review of the different definitions of outsourcing
	TABLE 2: Rationale for and against outsourcing the Internal Audit Function

	3. RESEARCH PROBLEMS AND METHODOLOGY
	4. DISCUSSION AND RESULTS
	TABLE 3: Organisation’s consideration of outsourcing the whole or part of their internal auditing function by sector
	TABLE 4: Duration of outsourcing the internal auditing function
	TABLE 5: Level of agreement with reasons to outsource the internal auditing function
	TABLE 6: Level of satisfaction with the quality of the provided service by sector
	TABLE 7: Factors affecting the decision to outsource the internal auditing function and significance differences between sectors
	TABLE 8: Proportion of internal audit service hours provided by external service providers versus external and internal service providers combined
	TABLE 9: Percentage breakdown of outsourced internal audit hours by activity

	5. CONCLUSION
	The potential financial upliftment of inner-city street traders through the provision of rental stands
	1. INTRODUCTION
	2. MARGINALIST PERSPECTIVES
	3. ENTREPRENEURIALIST PERSPECTIVES
	4. THE RESEARCH PROBLEM AND AIM OF THE RESEARCH
	5. THE RESEARCH QUESTION
	6. THE DERIVATION OF HYPOTHESES
	7. METHODOLOGY
	7.1 Data collection
	7.2 Data analysis

	8. RESULTS AND DISCUSSION
	TABLE 1: Results of the t-tests for differences in Hours Worked per day
	TABLE 2:  Multiple Linear Regression Results, 2010
	TABLE 3: Multiple Linear Regression Results, 2009
	TABLE 4:  Multiple Linear Regression Results, 2008
	TABLE 5: Results of the t-tests for differences in Total Education
	TABLE 6: Results of the t-tests for differences in Gross Earnings per day
	TABLE 7: Results of the t-tests for differences in Age

	9. CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH
	APPENDIX
	TABLE A1: Comparative Descriptive Statistics: Means and Frequencies
	TABLE A2:  Results of the t-tests for differences in Initial Investment
	TABLE A3: Results of the t-tests for differences in Time in the Sector
	TABLE A4: Results of the t-tests for differences in Continuance Satisfaction

	Tourists’ characteristics and willingness to pay to see the Big Five
	1. Introduction
	2. Literature review
	2.1 The tragedy of the “commons”
	2.2 Willingness to pay for common goods

	3. Method of research
	4. Results
	TABLE 1: Role, ranking and amount allocated to the Big Five
	Source:  Authors’ analysis
	TABLE 2: Results of the OLS regression model with the dependent variable log (WTP) (total amount willing to pay to see the Big5) with standard errors in brackets.
	Source:  Authors’ analysis

	5. Findings and implications
	6. Conclusion
	The competitiveness of Zimbabwe’s exports to South Africa during the recovery period 2009 to 2011
	1. INTRODUCTION
	2. LITERATURE REVIEW
	FIGURE 1a: Policy and Infrastructure Induced Costs
	FIGURE 1b: Policy and Infrastructure Induced Costs
	2.1 Real Effective Exchange Rate

	3. METHODOLOGY
	3.1 Bilateral Real Exchange Rates Equation
	3.2 Revealed Comparative Advantage (RCA) Equation
	3.3 Revealed Symmetric Comparative Advantage (RSCA) Equation
	3.4 Data sources

	4. ANALYSIS AND INTEPRETATION OF RESEARCH FINDINGS
	4.1 Results of Exchange Rate Indices
	4.2 Findings of the Revealed Symmetric Comparative Advantage
	TABLE 1:  Revealed Symmetric Comparative Advantage (RSCA)

	5 CONCLUSION AND POLICY RECOMMENDATIONS
	5.1 Conclusion
	5.2 Policy recommendations

	Dynamic capital structure determinants: some evidence from South African firms
	1. INTRODUCTION
	2. OBJECTIVES, SCOPE AND LIMITATIONS
	3. THEORETICAL BACKGROUND
	3.1 Firm-specific determinants of capital structure
	TABLE 1: Trade-off Theory: Correlations between Leverage and Capital Structure Determinants (Frank & Goyal, 2009:26).
	TABLE 2: Pecking Order Theory: Correlations between Leverage and Capital Structure Determinants (Frank & Goyal, 2003:241; Shyam-Sunder & Myers, 1999:224).
	3.1.1 Asset tangibility
	3.1.2 Profitability, size, growth rate, dividends and equity repurchases
	3.1.3 Financial distress
	3.1.4 The debt interest tax shield and the non-debt tax shields

	3.2 The Firm’s Additional Key Financial Performance Metrics
	3.2.1 Economic value added (EVA) and ordinary share price
	3.2.2 Price earnings ratio (P/E)
	3.2.3 Earnings retention rate (RR)
	3.2.4 Liquidity (LIQ)

	3.3 Target leverage and the speed of adjustment

	4. METHODOLOGY
	4.1 Test Hypotheses
	4.2 Methodology
	4.2.1 The Leverage Specification and Partial Adjustment Models
	4.2.2 Testing Methodology: BDR, MDR and speed of adjustment models

	4.3 Data sources

	5. RESEARCH FINDINGS AND INTERPRETATION
	5.1 Summary statistics
	TABLE 3: Sample Statistics
	5.2 Correlation results
	TABLE 4: BDR Regression Output and Speeds of Adjustment of Manufacturing, Mining and Retail Firms
	TABLE 5: MDR regression output and speeds of adjustment for manufacturing, mining and retail firms
	5.3 Speed of adjustment results

	6. RECOMMENDATIONS AND AREAS FOR FUTURE RESEARCH
	7. CONCLUSION
	Modelling tourism demand for South Africa: an almost ideal demand system approach
	1. INTRODUCTION
	2. LITERATURE REVIEW
	3. METHOD
	3.1 Model specification
	TABLE 1:  Variables, description of the data and source
	3.2 Pre-modelling analysis
	TABLE 2: ADF results for USA model
	TABLE 3:  ADF results for UK model
	TABLE 4:  Johansen co-integration test results for the USA
	TABLE 5:  Johansen co-integration test results for the UK

	4. RESULTS
	4.1 Unrestricted AIDS Models
	TABLE 6: Unrestricted AIDS model for UK tourists
	TABLE 7:  Unrestricted AIDS model for USA tourists
	4.2 Model restrictions
	TABLE 8: Wald test for homogeneity, symmetry and combined for UK tourists
	TABLE 9: Wald test for homogeneity, symmetry and combined for USA tourists
	4.3 Elasticities
	TABLE 10: Expenditure elasticities for UK tourists
	TABLE 11:  Expenditure elasticities for USA tourists
	TABLE 12: Uncompensated own-price and cross-price elasticities for UK tourists
	TABLE 13:  Uncompensated own-price and cross-price elasticities for USA tourists

	5. MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS
	6. CONCLUSION
	Abstract

	1. INTRODUCTION
	2. TRENDS OF REMITTANCE FLOWS IN SUB-SAHARAN AFRICA
	TABLE1:  Trend of Remittances, and other Resource Flows to Sub-Saharan Africa: 2000 - 2009

	3. LITERATURE REVIEW
	3.1 Theoretical issues
	3.2 Empirical evidence

	4. METHODOLOGY
	4.1 Estimation issues and empirical model
	4.2 Econometric procedure

	5. EMPIRICAL RESULTS AND DISCUSSION
	TABLE 2:  Summary of Unit roots tests
	TABLE 3:  ARDL Bounds test for cointegration
	TABLE 4:  Estimated ARDL Long-Run Coefficients.
	TABLE 5:  Error Correction Representation for the Selected ARDL Model

	6. SUMMARY AND CONCLUSION
	A fundamental evaluation of the top five South African banks after the financial crisis
	1. INTRODUCTION
	2. FUNDAMENTAL ANALYSIS
	3. RELATIVE BANK EFFICIENCY AND THE DEA MODEL
	4. METHODOLOGY
	5.  RESULTS
	TABLE 5: Summary of the financial measures (ranked from best to worst)
	TABLE 6:  Summary of yearly returns
	TABLE 7: Summary of the average efficiency results
	TABLE 8:  Summary of the average efficiency results

	6.  CONCLUSION
	TABLE 1: Trends in Dividend per share (cents): 2007-2011
	TABLE 2:  Trends in Earnings per share (cents): 2007-2011
	TABLE 3:  Trends in ROE (%): 2007-2011
	TABLE 4:  The input and output variables for measuring relative liquidity efficiency
	TABLE 9:  A comparison of the financial measures (including final rankings)
	TABLE 10:  Yearly P/E ratios
	TABLE 11:  Yearly Price-to-book value
	TABLE 12:  Yearly cash flow yield
	TABLE 13:  Yearly current ratio
	TABLE 14: Efficiency estimates: ABSA
	TABLE 15:  Efficiency estimates: Standard Bank
	TABLE 16: Efficiency estimates: Nedbank
	TABLE 17: Efficiency estimates: FirstRand Bank
	TABLE 18:  Efficiency estimates: Investec Bank
	FIGURE 2:  Comparison in terms of technical efficiency (input-orientated)
	FIGURE 3: Comparison in terms of technical efficiency (output-orientated)
	FIGURE 4:  Comparison in terms of scale efficiency (input-orientated)
	FIGURE 5:  Comparison in terms of scale efficiency (output-orientated)

	The positive labour productivity externalities that arise from a post-secondary qualification or training
	1. INTRODUCTION
	2. Research design
	2.1 Research approach and method
	2.2 Model specification
	2.3 Data collection process

	3. THE ESTIMATION RESULTS
	4. SUMMARY AND CONCLUSION
	The co-movement between copper prices and the exchange rate of  five major commodity currencies
	1. INTRODUCTION
	2. LITERATURE REVIEW
	2.1 Introduction
	2.2 Commodities and currencies
	2.3 Commodity currencies and countries
	2.4 The choice of copper
	2.5 Results of previous studies on co-movement relationships
	2.6 Exchange rates and exchange rate regimes

	3. RESEARCH METHODOLOGY
	4. RESULTS AND FINDINGS
	5. FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
	The accounting treatment of single-company client loyalty programme transactions
	1. BACKGROUND AND FORMULATION OF THE STUDY
	1.1 Background
	1.2 Research problem
	1.3 Research objective and methodology
	1.4 Research contribution

	2. THE DEFINITIONS AND FUNCTIONING OF CLIENT LOYALTY PROGRAMMES
	3. ANALYSIS OF INTERNATIONAL FINANCIAL REPORTING STANDARDS
	3.1 The accounting treatment required by IFRIC 13 (read together with IAS 18)
	3.2 Is the guidance in IFRIC 13 regarding the accounting treatment of a change in accounting estimate consistent with IAS 8?
	3.3 Critical analysis of IFRIC 13’s illustrative example
	TABLE 1: General journal entries of the grocery retailer
	3.4 What is the correct accounting treatment of the liability (deferred revenue) referred to in IFRIC 13?
	3.5 The effect of classifying the liability as a provision when a change in accounting estimate occurs
	TABLE 3: IAS 8 (together with IAS 37) and IFRIC 13’s guidelines on the accounting treatment of a change in accounting estimate
	3.6 Alternative treatment in applying IAS 8 and IAS 37
	TABLE 4: General journal entries of the grocery retailer
	3.7  Support from Circular 09/06 Transactions giving rise to revenue/ purchases
	3.8 Is the fair value measurement in IFRIC 13 consistent with the requirements of IFRS 13?
	TABLE 5:  IFRS 13 and IFRIC 13’s similar guidelines on determining the fair value of a liability (deferred revenue)

	4. CONCLUSION
	5. RECOMMENDATIONS
	Editorial policy
	Instructions for authors

