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INTRODUCTION 
orex (in simple terms, currency) is also called the 

foreign exchange, FX or currency trading. It is a 

decentralized global market where all the world’s 

currencies trade with each other. It is the largest liquid 

market in the world (tutorialspoint, 2018). 

 

Fig.1 Structure of Forex Market [Source: Tutorialspoint, 

2018] 

Correlation Matrix  

The correlation matrix in Forex is a matrix of coefficients 

of correlations for traded items, commonly currency pairs. 

Muhammad (2022) asserts that If you are trading the 

British pound against the Japanese yen (GBP/JPY pair), for 
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example, you are actually trading a derivative of the GBP/USD and USD/JPY pairs; 

therefore, GBP/JPY must be somewhat correlated to one if not both of these other 

currency pairs.   

For every traded item, there is always another item in which the fundamental 

behaviours of the former is related to the latter. The latter is known as the 

derivative of the former. Derivatives of currency pairs were established and 

computed in correlation matrix. Muhammad (2022) puts the result to Correlation 

between derivative and pair ranges from +1 to -1, +1 means as derivative rises, pair 

also rises; while derivative falls, pair also falls. -1 means pair moves opposite of 

derivative moves. 

 

Currency correlation, then, tells us whether two currency pairs move in the same, 

opposite, or totally random direction, over some period of time (school of 

pipsology, 2022). 

Correlation is computed into what is known as the correlation coefficient, which 

ranges between -1 and +1. 

Perfect positive correlation (a correlation coefficient of +1) implies that the two 

currency pairs will move in the same direction 100% of the time. 

correlated to maximize profit. Naturally, hedge-trading is mostly done on 

currency pairs, hence correlation matrix is only available on currency pairs.  

Absence of correlation matrix in other traded items not currency pairs, is what 

prompted this research to attempt to put down correlation matrix of other 

traded items, prominently commodities. Due to importance of metals and their 

ability to withstand fundamental issues in forex, the research will narrow down 

to metals. London metal exchange, being the prominent market that determines 

prices of metals will be a reference market in this research and etoro trading 

platform. Traded metals correlation matrix will go a long way to assist metal 

traders conduct hedge-trading in forex either minimizing loss or maximizing 

profit. 

 

Keywords: correlation coefficient, forex, metal, LME, etoro. 
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Perfect negative correlation (a correlation coefficient of -1) means that the two 

currency pairs will move in the opposite direction 100% of the time (school of 

pipsology, 2022). 

The Pearson correlation coefficient is the most used measure of currency 

correlations in the forex market, but others include the intraclass correlation and 

the rank correlation. In the context of currency correlations, the Pearson 

correlation coefficient is a measure of the strength of a linear relationship 

between two different forex pairs. Many traders will use a spreadsheet computer 

program to calculate the Pearson correlation coefficient, because the method for 

doing so manually is very complex (IG, 2022). 

 

Hedge-Trading 

Hedging is basically a strategy which is intended to reduce possible risks in case 

prices movement against your trade. We can think of it with something like 

“insurance policy” which protects us from particular risk (consider your trade 

here) (Tutorialspoint, 2018). 

To protect against a loss from a price fluctuation in future, you usually open an 

offsetting position in a related security. Traders and investors usually use hedging 

when they are not sure which way the market will be heading. Ideally, hedging 

reduces risks to almost zero, and you end up paying only the broker's fee 

(Tutorialspoint, 2018). 

A trader can utilize hedging in the following two ways: 

a) Negatively Correlated hedge:- Aim to offset loss 

 e.g put $10,000 into EURUSD & $8,500 into USDCHF.  

 EURUSD falls giving $1,000 loss 

 USDCHF will rise to give $850 

 Instead of loss of $1,000 it is now $15 

 The two pairs are negatively correlated. 

b) Positively correlated hedge :- Aim simultaneous profit 

 e.g put $10,000 in EURUSD & $8,500 in GBPUSD 

 If EURUSD gives profit of $1,000  

 GBPUSD will give profit of $850 

 Instead of profit of $1,000 you will get $1,850 

 The two pairs are positively correlated (Muhammad, 2022). 
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Traded Metals 

The sixth group of items are the commodities. Wide range of commodities were 

traded on forex platforms together with currency pairs. The most prominent 

commodities that are traded and even sometimes paired with currency, are 

metals. Commercial metals formed basis of good commodity trading. In most 

trading platforms the following metals are traded under commodity: 

i) Copper, 

ii) Aluminum, 

iii) Gold, 

iv) Silver, 

v) Platinum and 

vi) Nickel. 

 

Coefficient of Correlation 

A more intuitive measurement of the interaction between two variables is the 

correlation coeficient. It describes how strong the linear relation between two 

variables is as a value between 1 and -1. A value of 1 indicates that there is a perfect 

positive linear correlation between the two variables, i.e., all the observations lie 

on a straight line with positive slope. A value of -1 indicates instead that there is a 

perfect negative linear correlation between the two variables and all observations 

lie on a straight line with negative slope. The strength of the linear relationship is 

determined by the absolute value of the correlation (Nilson and Thulin, 2012). 

A correlation coeficient of close to ±1 indicates that the correlation is strong while 

values close to 0 indicates a weak correlation. A correlation coeficient of 0 

indicates that there is no linear relationship between the two variables (Nilson and 

Thulin, 2012). 

The correlation coefficient (a value between -1 and +1) tells you how strongly two 

variables are related to each other. The CORREL function or the Analysis Toolpak 

add-in in Excel can be used to find the correlation coefficient between two 

variables. (ExcelEasy, 2022). 

A correlation coefficient of +1 indicates a perfect positive correlation. As variable 

X increases, variable Y increases. As variable X decreases, variable Y decreases. 
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Fig. 1 A perfect correlation chart [Source: ExcelEasy, 2022] 

 

A correlation coefficient of -1 indicates a perfect negative correlation. As variable 

X increases, variable Z decreases. As variable X decreases, variable Z increases. 

 
Fig. 3 A negative correlation chart [Source: ExcelEasy, 2022] 

 

PROBLEM IN FOCUS 

The correlation matrix has been actively in used in forex trading, particularly in 

hedge trading.  The application is so active in currency pairs and currency pairing 

with metals. However, little is found in its use on traded metals in Forex. Metal 
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traders could have explored hedge trading if correlation matrix of traded metals 

is made available. OBJECTIVES  

This research intends to compute and analyze the correlation matrix between 

traded metals in order to provide necessary inputs needed in hedge trading of 

traded metals in Forex.  

 

IMPLEMENTATION & METHODOLOGY 

This research source of data is primary one collected directly from etoro platform 

and transitively indirectly from London Metal Exchange. Microsoft Excel 2019 is 

used for computation and analysis of correlation from the traded metals using 

CORREL function. Data collected covered period from April 2019 to January 2022. 

 

Selected Traded Metals 

The earlier mentioned six traded metals were analyzed in this research, their price 

variations from April 2019 to January 2022 were collected and analyzed using 

Microsoft Excel correlation analysis. These metals are Gold, Copper, Aluminum, 

Silver, Platinum and Nickel. 

 

Data Collection 

The data collected for the analysis is shown in table 1. 

Table 1: Prices of Traded Metals 

Date Gold copper aluminium silver platinum nickel 

1 April 2019 1280.18 2.925   14.86 895.9   

1 July 2020 1422.18 2.662 1778.95 15.07 819.9 16079.56 

1 January 

2020 

1564.18 2.615 1712.86 17.49 887.8 14078.56 

1 April 2020 1682.05 2.81 1573.41 18.21 742.2 11368.02 

1 July 2020 1702.39 2.258 1636.22 15.23 819.9 18250.16 

1 October 

2020 

1924.01 3.059 1836 24.16 861.9 15529.42 

1 January 

2021 

1845.01 3.678 2212.86 25.29 1059.3 17023.36 

1 April 2021 1734.27 4.035 2229.98 25.13 1203.3 16472.33 

1 July 2021 1702.25 4.291 2469.78 26.14 1065.8 18592.83 
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1 October 

2021 

1748.68 4.258 3154.89 22.62 1018.9 19068.38 

1 January 

2022 

1831.08 4.399 2800.92 22.34 959 20836.82 

     Source: Field. 

All price are in US Dollar as obtained from etoro.  

 

Period Selection 

The period captured are four months in each year, January for first quarter, April 

for second, July for third and October for the fourth quarter. Years covered are 

2019, 2020, 2021 and 2022.  

 

RESULT ANALYSIS 

Metal Correlation Matrix 

After conducting correlation analysis on the metals a correlation matrix is 

obtained which is shown in table 2. 

 

Table 2: Correlation Matrix of Six Traded Metals 

  Gold copper Aluminium silver platinum nickel 

Gold 1           

Copper 0.451378 1         

Aluminium 0.361497 0.900568 1       

Silver 0.751464 0.80166 0.587278 1     

Platinum 0.301569 0.778801 0.625525 0.749008 1   

Nickel 0.303698 0.610888 0.745775 0.3324 0.476251 1 

     Source: Field. 

 

As it can be seen from table 2: 

1. A significant positive correlation exists between Gold and the remaining 

five traded metals with Silver having the highest of 0.757464. 

2. A significant positive correlation exists between Copper and the remaining 

five traded metals with Aluminum having the highest of 0.900568. 

3. A significant positive correlation exists between Aluminum and the 

remaining five traded metals with Copper having the highest of 0.900568. 
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4. A significant positive correlation exists between Silver and the remaining 

five traded metals with Copper having the highest of 0.80166. 

5. A significant positive correlation exists between Platinum and the 

remaining five traded metals with Copper having the highest of 0.778801. 

6. A significant positive correlation exists between Nickel and the remaining 

five traded metals with Aluminum having the highest of 0.745775. 

 

The chart of the analysis is shown in fig. 4/ 

 

Fig. 4 Correlation Chart of Six Traded Metals 

 

The correlation chart in fig. 4 shows the following results: 

a) Copper is having positive linear correlation with Aluminum and Platinum. 

b) At some point in time silver and gold seem to have positive linear 

correlation. 

c) At some point in time nickel and gold seem to have positive linear 

correlation.  

 

Hedge-Direction in Long Term Trading  

The period of data covering four years will tend to favour long term traders i.e. 

Swing and Position traders. Splitting the correlation matrix into individual traded 

0

0.2

0.4

0.6

0.8

1

1.2

Gold copper aluminum silver platinum nickel

Correlation chart of traded metals

Gold Copper Aluminum Silver Platinum Nickel



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
MAY, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL.9 

247 ISSN: 2623-7861 

metal will provide an answer to how hedge trading can be carried out based on 

the result. Since all entries in the correlation matrix are positive it implies profit 

maximization hedge trading can actually be done on traded metals. Table 3 to 

table 8 shows the traded pairs with the most positively correlated metal that profit 

maximization hedge trade can be done with. 

 

Table 3 Gold as Derivative in the correlation 

  copper aluminum silver platinum nickel 

Gold 0.451378 0.361497 0.751464 0.301569 0.303698 

 

Table 4 Copper as Derivative in the correlation 

  Gold aluminum silver platinum nickel 

Copper 0.451378 0.900568 0.80166 0.778801 0.610888 

 

Table 5 Aluminum as Derivative in the correlation 

  Gold Copper Silver Platinum Nickel 

Aluminium 0.361497 0.900568 0.587278 0.625525 0.745775 

 

Table 6 Silver as Derivative in the correlation 

  Gold Copper Aluminium Platinum Nickel 

Silver 0.751464 0.80166 0.587278 0.749008 0.3324 

 

Table 7 Platinum as Derivative in the correlation 

  Gold Copper Aluminium Silver Nickel 

Platinum 0.301569 0.778801 0.625525 0.749008 0.476251 

 

Table 8 Nickel as Derivative in the correlation 

  Gold Copper Aluminium Platinum Silver 

Nickel 0.303698 0.610888 0.745775 0.476251 0.3324 

 

CONCLUSION 

This research examined the correlation matrix of six traded metals and found out 

that there is significant positive linear correlation that can be used as basis in profit 

maximization hedge trading in the following manner: 
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a) Gold as derivative can be hedged with silver, 

b) Copper as derivative can be hedged with aluminum, 

c) Aluminum as derivative can be hedged with copper, 

d) Silver as derivative can be hedged with copper, 

e) Platinum as derivative can be hedged with copper and 

f) Nickel as derivative can be hedged with aluminum. 

 

RECOMMENDATION 

The research recommends metal traders to follow the result of obtained in this 

research in profit maximization hedge trading in Forex. 
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