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Abstract 

In this paper, we study the exchange rate behavior of the commodity exporting 

economies Canada, Norway, Australia, and New Zealand, by testing the 

relationship to commodity prices and macroeconomic fundamentals. We find that 

commodity prices do exhibit predictive ability on exchange rates on the monthly 

basis when using USD as the base currency. We also find that commodity prices 

have a different impact on commodity exporters compared to non-commodity 

exporters. We conclude that commodity prices are a more powerful explanatory 

variable than interest rates and purchasing power parity, when forecasting in-

sample exchange rate changes and returns on a monthly basis with the U.S. dollar 

as the numeraire currency. However, we must raise awareness that our findings 

may be induced by the strong ties between the U.S. Dollar and the commodity 

markets, as our initial findings fails the robustness test where British Pound 

Sterling is used as the numeraire currency.  
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1.0 Introduction 

The relationship between exchange rates and economic fundamentals is one of the 

most controversial issues in international finance. Ever since Meese and Rogoff in 

1983 found that exchange rate models cannot outperform the random walk in out-

of-sample forecasting of exchange rates, researchers have been trying to solve the 

exchange rate puzzle. Researchers have come a long way since then, but no model 

has yet accomplished to predict exchange rates at a satisfactory level. This paper 

aims to contribute to existing literature on exchange rate forecasting by 

investigating commodity price changes in developed commodity exporting 

countries. More specifically, we test whether changes in commodity prices can 

help explain exchange rate returns, in addition to traditional fundamentals, such as 

interest rates, inflation, and terms of trade. In order for the exporting commodities 

to have a significant impact on exchange rates, the research is conducted on the 

New Zealand Dollar (NZD), the Australian Dollar (AUD), the Canadian Dollar 

(CAD), and the Norwegian Krone (NOK), collectively referred to as commodity 

currencies. These are all floating currencies where commodities constitute a large 

fraction of total exports. We also use the Japanese Yuan (JPY), the Euro (EUR), 

and the British Pound Sterling (GBP) for the purpose of comparison. These are in 

the paper referred to as non-commodity exporters. All currencies are denominated 

in U.S. Dollar (USD). We have also performed a robustness test, where all 

currencies are denominated in GBP. 

In the paper, we find that commodity prices do have predictive ability in exchange 

rate forecasting on the monthly basis, and that commodity prices have a different 

impact on exchange rate returns for commodity exporting countries compared to 

non-commodity exporting countries. However, our findings are not robust. When 

the USD is exchanged with GBP as the numeraire currency, the commodity price 

changes does not exhibit strong explanatory power.  

Section 2 summarizes the existing literature on exchange rate forecasting, and 

provide an overview of theories, assumptions, and limitations applied in the paper. 

The research question and hypothesis is presented in Section 3. Moreover, the 
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statistical method and data is presented in detail in Section 4 and 5. We discuss 

our empirical findings in Section 6, and conclude in Section 7.  

2.0 Literature Review & Theory 

In this section, existing literature on currency forecasting is summarized and 

discussed. Important theories applied in the paper is also addressed. A discussion 

of our independent variables is presented, and in the end, vital limitations and 

assumptions are addressed. 

2.1 Literature review 

The literature has come a long way since Meese and Rogoff’s discouraging 

finding, but existing models are still not able to fully explain exchange rate 

movements. Several studies suggest that there does indeed exist a relationship 

between exchange rates and commodity prices. However, since most of the papers 

suggest that the causality runs from exchange rates towards commodity prices, 

exchange rates are still challenging to properly forecast. Chen, Rogoff, and Rossi 

(2010) found that while commodity prices can on the quarterly basis be predicted 

by exchange rates, the reverse relationship does not hold. They conclude that 

while exchange rates are highly forward looking, commodity prices are more 

sensitive to short-term demand imbalances. 

The linkage between economic fundamentals and exchange rates has been 

severely debated over the last decades. It is now, however, a well-known fact that 

monetary fundamentals cannot forecast exchange rates out-of-sample at the 

monthly and quarterly frequencies. Cheung, Lai, and Bergmann explains in a 

paper from 2004 that none of the traditional macroeconomic exchange rate models 

could produce better predictive ability than a random walk model. Their findings 

are supported in several different studies (Chen et al., 2010; Engel & West, 2005) 

Because the currency market is highly liquid and forward-looking, some 

researchers have proposed that a short-term relationship between commodity 
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prices and exchange rates exists. Ferraro, Rogoff, and Rossi (2015) find a 

significant relationship between daily exchange rate changes and lagged daily oil 

price changes. More specifically, the paper demonstrates that commodity prices 

contain valuable information for predicting exchange rates in commodity-

exporting countries when predictive ability is measured by out-of-sample fit. 

Finding this predictive ability is interesting, as it contradicts what is commonly 

found in the literature. However, because of a limited frequency of reporting, 

economic fundamentals are excluded from their paper.  

 

Existing literature on the fundamentals-to-currency relationship usually apply the 

Sticky Price Model, the Portfolio Rebalancing Model, and/or a model based on 

shocks in Terms-of-Trade. The sticky price model suggests that for a commodity 

exporting country, a commodity price increase will result in an inflationary 

pressure on real wages, nontraded goods prices, and exchange rates. Since real 

wages and nontraded goods are “sticky prices”, the exchange rate will quickly 

adjust (Bils & Klenow, 2004). The Portfolio Rebalancing Model explains that 

unhedged equity portfolio investors will rebalance their portfolios in order to limit 

their exchange rate exposure (Hau & Rey, 2004). The models focusing on shocks 

in Terms of Trade explains that an improvement in a country’s terms of trade will 

result in an upwards shift in the demand curve for the country’s currency, and thus 

lead to a currency appreciation (Mendoza, 1995). 

 

In a recent paper, Riddiough and Sarno (2016) find that excess currency returns 

are related to countries’ output gaps. More specifically, the study shows that an 

investment strategy that buys the currencies of countries with high output gaps 

and sells currencies of countries with low output gaps offers appealing risk-

adjusted returns. The investment strategy is by the authors called the GAP 

strategy, and aims to exploit cross-country differences in business cycles.  

 

One of the largest problems with existing literature on exchange rate forecasting is 

that even though sound economic rationale supports suggested theories, exchange 

rate fundamentals are basically all endogenous and jointly determined with 

09942970868584GRA 19502



Master’s Thesis GRA19502  01.09.2017 

 

Page 4 

 

exchange rates in equilibrium, rendering causal interpretation extremely 

challenging (Chen et al., 2010). 

 

This paper aims to contribute to existing literature by creating a model explaining 

exchange rate returns by considering interest rates, inflation, terms of trade, and 

commodity price changes. Although several other variables have been proposed to 

explain exchange rates, only what we find to be the most important factors are 

included, as we want to keep the model parsimonious. Furthermore, the 

regressions in this paper apply lagged explanatory variables, mitigating the 

endogenous exposure. 

 

In the following sub-sections, the control variables and theories applied in this 

paper are presented and discussed. 

2.2 Purchasing Power Parity (PPP) 

Purchasing Power Parity (PPP) is an interesting variable in exchange rate 

literature, as some researchers suggest that a relationship between exchange rates 

and prices exists (Taylor, 2003).  PPP can in its simplest form be considered as 

the level of nominal exchange rate that must exist such that the purchasing power 

of a unit of currency is precisely equal in the foreign and domestic economy. 

Thus, if the above parity does not hold, arbitrageurs will exploit the mispricing 

until prices or exchange rates reverts to equilibrium. Bergman, Cheung, and Lai 

(2004) emphasized the latter, namely that while exchange rates adjust, prices are 

more sticky. Although empirical evidence on PPP is relatively weak, it is still 

embedded in the way many economists think about the world. Harvard professor 

Kenneth Rogoff (1996, p647) stated in his paper, The PPP Puzzle, that “most 

economists instinctively believe in some variant of purchasing power parity as an 

anchor for long-run real exchange rates.” 

 

The price level of the domestic currency is denoted by Pt, and is measured by the 

country’s consumer price index (CPI). The corresponding foreign price level is 

measured in the same manner, and is denoted by Pt
*. If the nominal exchange rate 
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is denoted by St, and if the PPP is assumed to hold, then the relationship can be 

expressed by the following formula: !! =  !!∗!!   

 

It is widely known that currencies can be over- or under-valued. This implies that 

the PPP does in fact not hold. For instance, transportation costs, information 

asymmetry, toll barriers, and trade restrictions can result in price level differences 

across countries. With this said, some researchers promote a long-run mean 

reversion towards PPP-equilibrium (Taylor, Peel, & Sarno, 2001). Because this 

paper is concerned with the relationship between two currencies, we find it more 

relevant to consider changes in the relative PPP. The PPP-variable is thus 

constructed by considering the relationship between two countries’ consumer 

price index (CPI).  

 

The following equation for PPP is applied in the forecasting regression:  

 

!PPP = Δ ln !"#
!"!∗        (1)   

2.3 Terms of Trade (TOT) 

Another interesting variable in exchange rate academia is the Terms of Trade 

(TOT). The ratio relates to a country’s current accounts and the balance of trade. 

TOT can be defined in several different ways, but all measurements incorporate a 

country’s exports and imports. In a paper written on behalf of the research 

department of the Federal Reserve Bank of New York, Chris Broda defines terms 

of trade as the ratio of export prices to import prices in the same currency (2002). 

The rationale behind the relationship between TOT and exchange rates is that 

whenever a country is exporting, demand for their currency will directly or 

indirectly increase. The currency will directly increase if settlement is in the 

exporting country’s domestic currency, and the buyer must first acquire the 

currency before settlement. On the other hand, if the export is settled in foreign 

currency, the exporting company would want to exchange their foreign currency 

for domestic currency, and the domestic currency demand will indirectly increase. 

Both above examples will lead to an appreciation of the domestic currency 
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(Mendoza, 1995). On the contrary, when a country imports, the supply of 

domestic currency increase and domestic currency depreciates. Studies have 

found the existence of a long-run cointegrating relationship between TOT and 

exchange rates, and more importantly, that the causality runs from TOT to the 

exchange rate (Amano & Norden, 1998).  

  

One of the important features of this paper is the definition of the TOT-variable. 

As trade constitutes varying importance for the countries’ overall economy, we 

introduced a discount multiplier based on total trade as a fraction of GDP. We 

find it reasonable to assume that a change in TOT will have a larger impact on the 

currency of a country whose economy is largely exposed to international trade, 

than what it has for a currency in a more self-sufficient economy. Moreover, since 

exchange rates concern with the relationship between two countries, the relative 

change in two countries’ TOT is considered. In the forecasting regression, TOT is 

therefore expressed by the following formula: 

 

!"#" = ∆ !"#
!"# ∗

!"#!!"#
!"#      (2)  

2.4 Interest Rate Differential (IRD)  

Interest rates are another factor addressed by economists when trying to predict 

exchange rates. Two important theories in financial literature is the Uncovered 

Interest Parity (UIP) and the Covered Interest Parity (CIP). Both theories are no-

arbitrage theories and aims to explain how the interest rate differences relates to 

exchange rates. The UIP-theory propose a no-arbitrage condition based on 

differences in interest rates. Consider an investor who lends in one currency, 

converts the funds to another currency, and invests in the new currency’s money 

market. The UIP then states that the future exchange rate must adjust so that no 

profit or loss can incur due to differences in the two currencies’ interest rate. An 

implication of this is that the currency of a high-yielding economy must 

depreciate against the currency of a low-yielding economy. The CIP, on the other 

hand, suggests that forward exchange rates is set by differences in interest rates. 

The same no-arbitrage principle as in the UIP applies. Here, just like in the UIP, 

consider a trader who lends in one currency, converts the funds to a different 
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currency, and invests the funds in the new currency’s interest market. Also, 

consider that at the same time the trader would fix the future exchange rate by 

application of forward contracts. In this way, the trader would know the exact 

future exchange rate, and thus remove any risk of exchange rate fluctuation. The 

CIP-theory explains that the future forward exchange rate must be set so that there 

cannot be obtained any profit due to interest rate discrepancies.  

  

Even though these parity theories are largely taught in financial theory, several 

researchers have questioned their validity. Empirical evidence has shown that in 

general, low-yielding currencies seem to depreciate against high-yielding 

currencies (Flood & Rose, 2002). This is quite contrary to what the UIP-theory 

suggests. For instance, a research paper by Rogoff et al. (2015) showed that when 

using daily frequencies, the UIP-model had no power in predicting exchange 

rates. Another study concluded that since the uncovered carry trade is risky, 

traders are likely to collect a profit (Cavallo, 2006). On the other hand, other 

studies found that when accounting for transaction costs in U.K and Germany 

after abolition of capital controls, there has been almost no arbitrage profit, 

lending support to CIP-theories (Feenstra & Taylor, 2008).  

  

As it seems, while the empirical evidence for the UIP-theory is weak, evidence for 

the CIP-theory is more robust.  A reasonable explanation is that whereas UIP is 

associated with risk, the CIP is risk-free and should not yield excess returns. Since 

empirical evidence suggests there does indeed exist a relationship between interest 

rates and exchange rates, the interest rate differential (IRD) is included as a 

control variable in our research. The IRD captures the differences in 1-month 

deposit rates between the US and the country of interest, and is expressed by 

Equation 3. Note that the interest rates are converted from nominal to real rates by 

application of CPI deflators.  

 

 IRD = !!
!"# −

!!∗
!"#∗      (3) 
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2.5 Commodity Price Index (Com.Index) 

This paper aims to establish a relationship between exchange rates and commodity 

prices. In order to statistically quantify this relationship, a variable considering 

country specific export-weighted commodity prices were developed.  Chen et. al. 

(2010) provides a sound measure of commodity price index, which we use as a 

basis in defining our variable.  

 

First, commodity exports were obtained from separating commodities from each 

country’s total exports. The commodity exports were then inflated, to aggregate to 

a 100%. After this, the country specific export-weights were matched to its 

corresponding S&P and Goldman Sachs’(SPGS) commodity price index. As 

opposed to the research conducted by Chen et al, where aggregate export-weights 

were constant over the entire sample period, this study rebalance the export-

weights every five years. Since countries’ trading patterns change over the 

research period, it is our strong belief that the five-year rebalancing increases the 

quality and preciseness of the research. With this said, the mean of export-weights 

used in this study largely coincide with the ones presented in the study by Chen et. 

al. (2010). The export-weights are presented in Table 1. An important 

consideration is the varying ratio of exported commodities to total exports for the 

different countries. For instance, in Japan, the EU, and the UK, because 

commodities constitute such a small fraction of total exports, the commodity 

export weights are highly volatile. Moreover, the export weights in these countries 

are severely inflated, rendering the variables largely exposed to measurement 

errors. Because of unavailable data for EU exports, German exports are used for 

reference. The country-specific commodity price indexes are expressed as can be 

seen in the following equation. 

 

!"#$. !"#$% = ! !!!!! + !!!!! + !!!!! + !!!!! + !!!!!   (4) 

  

where PM=Precious Metals, IM=Industrial Metals, EN=Energy, LS=Livestock, 

and AG=Agriculture, and wn denotes country specific export-weights.  
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2.6 Limitations 

Due to the scope of this paper, certain simplifications have been made. We will 

leave it to future research to address these limitations and thus improve the quality 

of the research.  

 

Firstly, this paper considers monthly data. As argued by Ferraro et al. (2015), 

monthly data may not be frequent enough, because the currency market is highly 

liquid and forward looking. However, due to limited availability of high-frequent 

data, a higher frequency is hard, or maybe even impossible, to implement. If 

possible, future research should increase frequency and thus also improve the 

robustness of the results.  
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The strong ties to the U.S. Dollar may induce endogenous parameters. This is 

apparent when considering the weaker results from the GBP robustness test. 

Another limitation of this paper is that the model is built entirely on econometric 

measures, i.e. no explanatory variables require subjective assessments. 

Commodity prices may in some cases be easily predicted by knowledgeable 

market participants, while at the same time fail to be predicted by econometric 

measures. For instance, a draught would likely increase the price of agricultural 

products and livestock. Such omitted variables could result in parameter 

instabilities. Even though some of the countries may have some market power for 

certain products, the countries are relatively small compared to the overall 

commodity market, and can thus be assumed to be price takers. As such, 

commodity price fluctuations can be considered an exogenous shock to the 

countries’ exchange rates (Chen et al., 2010). With regards to interest rates, this 

paper only considers short-term rates. Some would argue that introducing long-

term interest rates, or including both long- and short-term interest rates, would 

increase the quality of the research. (Ferraro et al., 2015)  

 

Another limitation is the five-year rebalancing of the export weights with regards 

to the independent variable commodity price index. Although the weights are 

fairly stable over a five-year period, an increased frequency of rebalancing would 

further improve the precision of the research.  

 

Lastly, the forecasting model could be tested both in- and out-of-sample. By 

applying a forecasting loop, together with the inclusion of a sound investment 

strategy, the model could be able to establish profits in a more realistic scenario. 

Establishing an out-of-sample predictive ability would significantly enhance the 

contribution to existing literature, as no important previous study has managed to 

provide this on a monthly basis.  

2.7 Assumptions 

Commodities are grouped into five different categories (S&P and Goldman Sachs’ 

commodity indices). This may be a somewhat simplified assumption, as there 

may be significant variations within a commodity group. Another important 
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assumption is that Germany is a good proxy for EU pre-1999, with regards to total 

imports, total exports, exchange rates, CPI, and interest rates. Germany is also 

used as a proxy for EU over the entire sample period with regards to the 

commodity export weights. Moreover, inflation is measured by the countries’ 

consumer price index (CPI).  

 

3.0 Research Question & Hypotheses 
 

As can be understood from the previous section, the subject of exchange rate 

forecasting is a vast field in finance. In a world market characterized by 

globalization and international trade, exchange rate prediction is as important as 

ever. No matter who you are, and what you do, you are either directly or indirectly 

subject to a significant exchange rate risk. For a multinational corporation, 

exchange rate exposure is of vital importance. Large multinationals spends great 

amounts of money each year to hedge their currency exposure (Allayannis, Ihrig, 

& Weston, 2001). Smaller companies operating exclusively on the national stage 

are exposed to currency fluctuations for instance through the cost of important 

business inputs. Even a common citizen, who is completely uninvolved in 

international business, is subject to exchange rate risks through the price of 

consumer goods. Knowledge and information about exchange rates is therefore 

important for all people living in the civilized world, and a better understanding of 

exchange rate fluctuations will promote stability and prosperity in the future 

world economy.  

 

The main purpose of this paper is to contribute to existing literature by assessing 

whether commodity prices have predictive power with regards to exchange rates 

in developed commodity exporting countries. In order to consider our research 

question, can commodity prices predict exchange rates in developed economies, 

we will address the following main hypothesis: 
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!0: Commodity prices cannot predict exchange rates in developed 

economies.  

(1) 
!A: Commodity prices can predict exchange rates in developed 

economies. 

 

Moreover, in order to test whether commodity prices have a different impact on 

commodity exporting countries compared to non-commodity exporting countries, 

we will also address the following sub-hypothesis:  

 

!0: Commodity prices have the same impact on exchange rates in 

commodity exporting countries and non-commodity exporting countries. 

(2) 
!A: Commodity prices have a different impact on exchange rates in 

commodity exporting countries and non-commodity exporting countries. 

 

Finally, we also test whether the traditional macroeconomic fundamentals of 

interest rates, purchasing power parity, and terms of trade can predict exchange 

rates in developed economies.  

 

H0: Traditional macroeconomic fundamentals cannot predict exchange 

rates in developed economies 

(3) 

HA: Traditional macroeconomic fundamentals can predict exchange 

rates in developed economies. 

 

 

4.0 Methodology 
 

Explanatory variables applied in the research were calculated according to what is 

described in Section 2. Since the purpose of the paper is to explain a relationship 

between two currencies, relative factors are considered. This implies that several 

calculations were necessary with regards to the applied variables. The basic 
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dependent variable of assessing exchange rate changes considers the natural log 

difference between two currencies (X* / USD) from one month to the next, and is 

given by the following equation:  

 !"#$% = !"
!!!!∗

!"#!!!
!!∗

!"#!

      (5.1) 

 

where X denotes different currencies. 

To consider this from an investor’s point of view, as an investment strategy, we 

are also interested in considering the dependent variable of exchange rate returns. 

The dependent variable representing the investment strategy is given by the 

following formula:  

 

!"#$%&'( = !"
!!!!∗

!"#!!!
! !∗

!"# !,!!!
    (5.2)  

 

where F denotes 1-month forward rates.  

The investment strategy represents a zero net-investment by entering into a 

currency forward contract each month in our sample period. 

             

In the first step of our research, we run a simple OLS-regression on all the 

different currencies separately. Previous studies have argued that co-integrated 

models and nonlinear models does not perform better than the simple OLS-

regression (Ferraro et al., 2015). Running the different OLS-regressions allows us 

to examine the relationship between exchange rate changes and our explanatory 

variables. First, we run a simple OLS regression, including the traditional 

macroeconomic variables. The regression is as follows:  

 

 !"#$%&'!! = ! + !!!"#!!!! +  !!!"#!!!! + !!!""!!!! + !    (6) 

 

We proceed by including the commodity price index in the regression, in order to 

assess whether commodity price changes can yield predictive ability for exchange 

rates.  
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!"#$%&'!! = ! + !!!"#!!!! +  !!!"#!!!! + !!!""!!!! + !!!"#$. !"#$!!!! + !  (7) 
 

In order to improve the single equation estimates, a seemingly unrelated 

regression (SUR) are run. A SUR can improve the efficiency in estimation by 

combining information on different equations to utilize the equation’s common 

factors and correlation of residuals (Moon & Perron, 2006). More precisely put, 

the SUR is applied to check whether the estimated coefficients are similar across 

countries. Furthermore, a Breusch-Pagan test of independence was applied to test 

for correlation between residuals. After obtaining the unrestricted SUR estimates 

we run a restricted SUR to test cross-equation constrains, where coefficients are 

constrained to be equal across countries.  

 

Moreover, we introduce a new restricted SUR set of equations. A dummy variable 

is introduced, so that commodity exporting countries can be separated from non-

commodity exporting countries. At first, ΔCom. Index is excluded from the 

regression, and the effect of commodity price changes is relevant only for the 

commodity exporting countries. The SUR set of equations is as follows: 

 

!"#$%&'!! = ! + !!!"#!!!! +  !!!"#!!!! + !!!""!!!! + !!!!"#$. !"#$!!!! + ! 

  

 

where ! 
1 !" !"#. !"#$%&!%
0 !" !"! − !"#. !"#.       (8) 

 

We proceed by including ΔCom. Index in the SUR set of equations. Here, the 

dummy variable tests whether the estimated coefficients have a different impact 

on commodity exporters compared to non-commodity exporters. The SUR set of 

equations looks as follows: 

 

   
!"#$%&'!! = ! + !!!"#!!!! +  !!!"#!!!! + !!!""!!!!

+ !!!"#$. !"#$!!!! +!!!!!"#$. !"#$!!!! + ! 
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where ! 
1 !" !"#. !"#$%&!%
0 !" !"! − !"#. !"#.       (9) 

From the estimated coefficients in the above equation, we get that 

!!"# = !! + !!!  
!!"!!!"# =  !!   

Hence, if !!!  ≠ 0, commodity prices have a different impact on commodity 

currencies compared on non-commodity currencies.  

 

In order to test the robustness of our findings, the exact same approach as outlined 

above is conducted while restating all the quantities with the GBP as numeraire 

currency.  The robustness test only considers exchange rate changes.  
   

 

5.0 Data 
 

The data used in this paper is mainly collected via Datastream and the Bloomberg 

Terminal. All exchange rates are collected from Bloomberg, while 

macroeconomic fundamentals are collected from Thompson Reuter’s. The country 

specific export-weights were constructed with data from The Center for 

International Data from Robert Feenstra (1990-2000) and from UN COMTRADE 

(2001-2016). The export-weights where collected via The Observatory of 

Economic Complexity, an online visualization supported by the MIT Media Lab. 

For commodity prices, Standard & Poors and Goldman Sachs (SPGS) Commodity 

Indices are applied. The commodity prices are categorized into the following 

categories: Energy, Livestock, Agriculture, Precious Metals, and Industrial 

Metals. The data for EU pre-1999 is proxied on Germany, and is collected from 

Deutsche Bundesbank. A summary of the data sources applied in this paper can be 

seen in Appendix 1.  

 

All data used in this paper is from end-of-month, and our sample period is 1990-

2016. Since all macro fundamentals as well as Australian and New Zealand CPI 

are reported on a quarterly basis, this data is transformed to monthly data with a 

twelve-month moving average for missing months. What is more, the entire 
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dataset is untrimmed. As the summary statistics are almost identical for both 

exchange rate changes and exchange rate returns, only the exchange rate returns 

are presented in the paper. Summary statistics for exchange rate changes can be 

found in Appendix 2. 

 
 The mean of exchange rate returns is, as expected when considering log-returns, 

close to zero for all currencies. The highest volatility is found in the returns for 

AUD and NZD. There are also some observations characterized by large 

amplitudes.  

 

 
 

First, it is apparent that the correlations between the exchange rate returns for 

commodity exporting countries are generally higher than what it is for non-

commodity exporters. Secondly, there are no negative correlations between any of 

the exchange rate changes. Also, note that the exchange rate changes/returns 

between EUR & NOK and AUD & NZD are highly correlated. This is rather 

unsurprising, as the economies have strong economic ties and similarities.  
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From the above table, we can see that !PPP is negatively correlated with 

exchange rate change/return for all of the currencies, implying that higher 

inflation will generally lead to a depreciation of the currency. We also see that 

!Com.Index is positively correlated with exchange rate changes in all countries 

except for Japan. 
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6.0 Analysis (Results & Discussion) 
 

The regression results are quite similar for exchange rate changes and exchange 

rate returns. Because the interest rates and forward rates are closely related, the 

IRD variable produce stronger statistical significance for exchange rate returns 

than what it does for exchange rate changes. Hence, only the exchange rate returns 

are presented in the paper. Results for exchange rate changes can be found in 

Appendix 3. Moreover, note that when discussing appreciation and depreciation 

with regards to foreign exchange returns, we consider an appreciation or a 

depreciation of the currency compared to what is implied by the forward rates.  

 

 
Unsurprisingly, it is apparent the traditional macroeconomic variables produce 

little statistical significance. This result is aligned with previous studies, 

suggesting that no link between economic macro-fundamentals and exchange 

rates exist (Meese & Rogoff, 1983). However, the IRD variable is significant for 

EUR, JPY, and AUD. Since the same is untrue when considering exchange rate 

changes (See Appendix 3), we believe that this is a direct result of the ties 

between forward rates and interest rates. 
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We find that the explanatory variable !Com.Index is statistically significant for 

all countries except for Japan. On the contrary, other explanatory variables are 

mainly insignificant for all independent variables in all countries. The significance 

of the variables is quite similar to what found in table 6, with the only difference 

being somewhat stronger results for AUD in table 7. It is also apparent that when 

introducing the commodity index-variable, the R2 improves for all currencies. 

This finding is unsurprising, as the introduction of a new significant variable will 

increase the precision of the model. A possible explanation for why commodity 

prices are significant even for non-commodity currencies is that the same 

commodity indices are used as a proxy for all different countries. This again 

relates to the strong ties between commodity prices and the USD, as argued by 

Ferraro et al. (2015). 

 

 

09942970868584GRA 19502



Master’s Thesis GRA19502  01.09.2017 

 

Page 21 

 

Utilizing the equation’s common factors in an unrestricted SUR does not improve 

our estimates, as the R2 is lower for all currencies. This is expected because we 

have several parameters and set of equations, yet relatively few observations. The 

lower R2 implies that the independent variables are significantly less correlated 

than their error terms. Hence, we must impose restrictions to fully utilize the error 

terms’ common factors (Zellner, 1962). We observe that the same variables have 

significance as the ones in the single OLS equations, but notably less robust. 

 

Furthermore, a Breusch-Pagan test of independence with χ2 (21) = 1512.86 shows 

a strong correlation between the residuals, implying that endogenous factors 

exists. 

 

 
While the unrestricted SUR fails to improve our estimates, the same is not true for 

the restricted. Even though the R2 is lower than for the unrestricted SUR, the 

coefficient estimates improve significantly. This is expected due to the strong 

correlation of the disturbance terms of the independent variables (ref. Breusch-

Pagan test), and also because the error term’s common factors are now utilized 

better than in the unrestricted version set of equations. By exploiting some of the 

endogeneity for the independent variables, it is also apparent that the restricted 

SUR obtains statistical significance for the macroeconomic variables interest rates 

and terms of trade.  
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As can be read from the above table, the interest rate differential is negative and 

statistically significant. A negative IRD-variable implies that the currency of a 

country with a relatively high interest rate is likely to appreciate over the next 

month. This is quite the contradictory to what the UIP-theory predicts. This again 

implies that a carry-trade investment strategy will on average produce profits, 

consistent with existing literature (Brunnermeier, Nagel, & Pedersen, 2008).  

 

Moreover, the restricted SUR yields a positive and significant TOT-variable, 

suggesting that a country whose relative TOT improves is likely to experience an 

appreciation of its currency over the next month. This finding is aligned with what 

is predicted by existing models built on TOT, namely that an improvement in 

terms of trade will lead to an increase demand for that country’s currency, again 

leading to an inflationary pressure on the currency.  

 

The negative coefficient on the PPP-variable implies that a country with a 

relatively high inflation rate is likely to experience a depreciation of its currency 

over the next month. The robustness of this finding is, however, rather weak, as 

the PPP-coefficients are statistically insignificant.  

 

Furthermore, it is apparent that the commodity price index has significant 

predictive ability in the restricted SUR. The positive coefficient implies that when 

the price of a country’s exporting commodities increase, the country’s currency 

will in general strengthen over the next month. A parallel can be drawn to the 

Norwegian Krone, which has tracked the price of oil quite closely over the last 

decades (Ferraro et al., 2015).  

 

Considering this from an investor’s point of view, the results yields a clear 

indication that profits can be made. Even though this paper does not provide 

evidence of actual accumulated profits over time, the statistical significance found 

in table 9 does imply that there is predictive power, and thus also a possibility of 

making a profit. With this said, in order to draw any robust conclusions, an 

investment model where exchange rates are invested in through a rolling out-of-
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sample forecast should be applied. Due to the limited scope of this paper, we 

leave this to future researchers.  

 

 
 

By only considering commodity index variable for commodity exporters, we find 

notably less robust estimates compared to the results in table 11. This is somewhat 

surprising, as one would think that the commodity price index should have 

yielded stronger results in this particular case.  

 

 
In Table 11 it is apparent that estimated coefficients from !!!!!"#$. !"#$!!!! is 

different from zero, implying that !"#$. !"#$% has a different impact on 
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commodity exporting currencies than for non-commodity exporting currencies. In 

this particular case, the statistical significance is not important, as the 

!!!!!"#$. !"#$!!!!-variable will only capture the additional explanatory power 

of the commodity price index on commodity exporting countries’ exchange rate.  

 

 
 

A weakness of our initial findings is that commodities in international markets are 

quoted in U.S. dollar, and because the analysis is concerned with dollar 

denominated currencies, we expect correlation as a consequence of the common 

denomination.  

 

By restating all the quantities with the GBP as the numeraire currency, we were 

able to consider the model from a British investor’s point of view. We did this in 

order to check the robustness of our results, because of the problems imposed by 

the strong ties between the USD and the commodity prices. The robustness test 

proved that our concerns were indeed justified, as the significance of our findings 

with regards to the explanatory power of the commodity index were largely 

reduced. However, the robustness test yielded strong coefficients for TOT. All the 

results for the GBP denominated regression tests can be found in Appendix 4. 

 

To summarize, while some of our findings are inconclusive, the restricted SUR in 

table 9 shows that the commodity prices does indeed yield predictive ability in 

forecasting exchange rates. However, because our findings fail the robustness test, 

we cannot trust our initial estimates. We believe that our initial significant 

findings on commodity prices are mainly due to the correlation with the USD, and 

not due to the explanatory power of commodity prices. Consequently, we keep the 

null in Hypothesis 1, stating that commodity prices cannot forecast exchange rates 

in developed economies.  
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Given the results in table 11, where we show that commodity prices have a 

different impact on commodity exporting economies compared to non-commodity 

exporting economies, Hypothesis 2 is rejected. The same is also apparent when 

using the GBP as numeraire currency.  

 

Lastly, while TOT and IRD are statistically significant in the restricted SUR, table 

6 provides no strong explanatory power for the traditional macroeconomic 

variables. Because of conflicting results with regards to the macroeconomic 

variables, we choose to keep Hypothesis 3, as no clear inferences can be made. 

With this said, we would like to emphasize that the TOT-variable provided strong 

results in the restricted SUR-tests, including the robustness test. It may be 

interesting for future research to look closer into our definition of this variable, as 

our research implies that TOT can be used to forecast exchange rates on the 

monthly basis.  
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7.0 Conclusion 
 

This paper shows that commodity prices have predictive power on exchange 

rate returns when USD is used as the numeraire currency. However, because 

the same is not true when GBP is used as the base currency, we believe that 

the initial significance is due to the strong ties between commodity prices and 

the USD. Moreover, the paper demonstrates that commodity prices have a 

different impact on the exchange rates of the commodity exporting countries 

Norway, Australia, New Zealand, and Canada, compared to what it has on the 

exchange rate of similar non-commodity exporting countries. The answer to 

our research question is therefore; Yes, commodity prices can predict 

exchange rates in developed economies, but only when the USD is used as 

numeraire currency. The paper also shows that the traditional macroeconomic 

variables, interest rates, and purchasing power parity, has no concise 

predictive ability on exchange rates. However, our findings suggest that terms 

of trade exhibits predictive power on exchange rate returns on a monthly basis.  

 

Our findings are aligned with Chen et al. (2010), in that commodity prices 

possess in-sample predictive ability of exchange rates, when USD is used as 

the numeraire currency. The findings in our paper is also consistent with 

existing literature, with regards to the limited predictive power of traditional 

macroeconomic variables (Engel et al. 2005).  

 

For further research, we suggest employing an out-of-sample investment 

strategy by applying a rolling forecast. Moreover, using a larger sample size, 

either by increasing the sample period or by increasing the frequency, may 

provide stronger estimates. We also believe that the robustness of our findings 

should be further analyzed by considering even more currencies. Given our 

significant findings on TOT, we would also recommend this relationship for 

further research. 
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9.0 Appendices 
 

Appendix 1. Detailed Data Source Description 

 

Appendix 2. Summary Statistics on Exchange Rate Changes 
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Appendix 3. Regression Results for Exchange Rate Changes  
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09942970868584GRA 19502



Master’s Thesis GRA19502  01.09.2017 

 

Page 32 

 

Appendix 4. Regression results for GBP as numeraire currency 
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