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Abstract

In the literature forecasts are mostly evaluated using the traditional Mean Squared
Prediction Error (MSPE) loss function and with this approach the authors usually find
evidence of predictability at the population level, while the evidence of predictability at
the sample is usually scarce and weak. However, in recent research (See Pincheira and
Hardy ;2021, “The Mean Squared Prediction Error Paradox”) the authors find that there
are some not empty spaces where correlations between forecasts and the predictand grows
when MSPE grows too. This means that in some cases MSPE can suggest that a given
forecast is not a good predictor when this is not necessarily the case. In this paper we
propose to evaluate predictions measuring the correlation between forecasts and actual
values of the predictand to see if using correlations as an alternative approach, we can also
find evidence of predictability at sample level. We want to evaluate if results with
correlation-based tests of predictability are equivalent to the results coming from the
Diebold-Mariano test comparing MSPE at sample level. We will evaluate this hypothesis
in the context of the commodity-currencies literature.
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1. Introduction

1.1 Introduction first section

This paper have two different sections, in the first section we follow the Pincheira-Hardy
forecasting model framework to demonstrate that there is strong in-sample and out-of-
sample evidence that it is possible to use some currencies to predict the return of six different
fuels commodities (WTL brent, natural gas, kerosene, heating oil and propane) and the
return of six primary nonferrous metals plus the London Metal Exchange Index (LMEX) at
multiple step-Ahead at the population level. In this section we show that using the
traditional MSPE we find strong evidence of predictability at the population level, while the
evidence of predictability at the sample level is scarce and weak. In summary, in the first
section of this paper we assess whether six different exchange rates can predict the return
of six fuels and six primary nonferrous metals plus the London Metal Exchange Index

(LMEX) up to 24 steps ahead at the population and sample level.

Following the Pincheira-Hardy framework, (See Pincheira and Hardy ;2019, “Forecasting
Aluminum Prices with Commodity Currencies” and Pincheira and Hardy ;2018,
"Forecasting Base Metal Prices with Commodity Currencies”) in base metals commodity
group, we evaluate our hypothesis using the exchange rate of six different countries: Chile,
Iceland, Australia, Canada, New Zeeland and South Africa and we evaluate whether these
exchange rates have the ability to predict the returns of the London Metal Exchange Index
(LMEX) and of the six primary nonferrous metals that are part of the index: aluminum,
copper, lead, nickel, tin and zinc. We use these currencies because Pincheira-Hardy in his
research focuses mainly in six exchange rate that are, the Australian dollar, the Canadian
dollar, the Chilean peso, the New Zeeland dollar, the South African rand and the Iceland
krone. They used the six first currencies because there are two researches where they show
evidence of the forecasting ability of these currencies (Chen, Rossi and Roggoff, 2010 and
2014) and we also use the Icelandic exchange rate because Pincheira and Hardy in a previous

research find evidence supporting that the Icelandic exchange rate has the ability to predict



aluminum (Pincheira and Hardy, 2021, "Forecasting aluminum prices with commodity

currencies"

Moreover, to evaluate fuels we follow the framework of the research “Forecasting Fuel
Prices with the Chilean Exchange Rate: Going Beyond the Commodity Currency
Hypothesis” (Pincheira, Hardy, Nabil and Bentancor,2021), so we evaluate using the
exchange rate of Chile, Iceland, Australia, Canada, New Zeeland and Norway and evaluate
whether these currencies have the ability to predict the returns of these six commodities

fuels: WTI, brent, natural gas, kerosene, heating oil and propane.

Our article in the first section is also a contribution to Pincheira-Hardy's research because
we evaluated up to 24 forward horizons and because we find evidence that exchange rates
can predict more steps forward than they report. This section is also important because we
show the evidence that motivates the second part of the article, because as we show, even
when we find evidence of predictability at the population level, the evidence we find using
the accuracy criterion at the sample level does not provide enough evidence to choose the
best forecasts at the sample level, therefore, as we explain in the rest of the introduction, we
use the correlation criterion as an alternative approach to show that both criteria are not
necessarily equivalent and that it is possible to find evidence of predictability at the sample

level using the correlation criterion as an alternative approach.

The results of the first section are important for two reasons. The first reason is that we find
new evidence of predictability in the in-sample and out-of-sample analysis at the population
level in base metals group and in the fuel commodities group. In the case of fuels, we find
that it is possible to predict commodities over longer horizons than Pincheira, Hardy, Nabil
and Bentancor report and, we find strong evidence that it is possible to predict in multiple
steps forward the return of kerosene. In the group of base metals, we find evidence that the
Chilean peso can predict the return of copper and the Lmex index multiple steps forward
and that it is possible to predict the return of lead and tin multiple steps forward using
currencies. The second reason is that in the first section we show that the evidence of

predictability at the sample level using the accuracy criterion is scarce and weak and this is



the motivation to use an alternative approach to find evidence of predictability at the sample

level.
1.2 Introduction second section

In the second section we show that even when we do not find strong evidence of
predictability using the accuracy criteria at sample level we can use the correlation criteria
as an alternative approach to find valuable information at sample level, showing that both
criteria are not necessarily equivalent and that we can get valuable information using
correlation even we do not have evidence to choose the best forecasts using the MSPE
criteria. The alternative approach that we use consist in evaluate predictions measuring the
correlation between forecasts and actual values of the predictand. We want to evaluate if
results with correlation-based tests of predictability are equivalent to the results coming

from the Diebold-Mariano test comparing MSPE at sample level.

In economics, forecasts are usually evaluated using the traditional Mean Squared Prediction
Error (MSPE) loss function. Yet, in recent research (See Pincheira and Hardy ;2021, “The
Mean Squared Prediction Error Paradox”) the authors find that there are some not empty
spaces where correlations between forecasts and the predictand grows when MSPE grows
too. The authors observe that when we compared two forecasts in competition and some
conditions of efficiency are violated (Mincer and Zarnowitz (1969)) there is a paradox zone
where it is possible the scenario that improving in terms of accuracy (MSPE loss function) it
is not necessarily equivalent to improve in terms of how associated is the forecast with the

target value (Correlation), they label this as “The Mean Squared Prediction Error Paradox”.

This because when the forecast violates the efficiency conditions proposed by Mincer and
Zarnowitz (1969) the forecast errors are not orthogonal to the forecast itself, then the forecast
is not self-efficient. This means that the covariance between the forecast and errors are
different from zero and that is not efficient because we can still obtain information of value
about the forecast from the errors. For example, suppose that we want to forecast h-Step-

Ahead, and we want to forecast Y. Then the forecast violates the conditions of efficiency if:



Cov (yeen —¥L Wyl W) % 0

Then, when the forecast it is not self-efficient, we have that the covariance between the
forecast with the errors is not zero and this makes the paradox possible because in that

scenario we have that the differential of MSPE depends also of the correlation.

To show the paradox analytically we illustrate one of the examples that Pincheira and Hardy
used in their research to show the paradox (Pincheira and Hardy ;2021, “The Mean Squared

Prediction Error Paradox”, Example 1).

Suppose that we have two competing forecasts {X;_,} and {Z;_,} for {Y;_,} (For clarity and
simplicity we drop the sub-indexes t). Therefore, the MSPE and MSF of the both forecasts

are:
MSPE, = E(Y —X)?; MSPE, = E(Y — Z)?
MSF, = E(X)?; MSF, = E(Z)?

Consider now that VAR(Y) = 1, VAR(X) = VAR(Z) > 0,E(X) = 0 and E(X?) > 0. Therefore,
if we solve the decomposition of the MSPE differential of the competing forecast we have

that the MSPE comparison is:
AMSPE = MSPEy — MSPE; = E(Y — X)? — E(Y — Z)?

Then, if we decompose the equation, we have the following expression:

AMSPE = (EX? — EZ?) — 2(EYX — EYZ)

= (EX? —EZ?) —2{Cov(Y,X) — Cov(Y,2)}

= [MSFy — MSF;] — 2{Cov(Y,X) — Cov(Y,Z)}
= [MSFy — MSF;] — 2/Var(Y) {Corr(y, X\Var(X) — Corr(Y, Z)\/W(Z)}
= [MSFy — MSF;] — 2\/Var(X){Corr(Y,X) — Corr(Y,Z)}

= [MSFy — MSF;] — 2/MSFy — (EX)?{Corr(Y,X) — Corr(Y,Z) }

=[MSFy, — MSF,| — 2./MSFx{Corr(Y,X) — Corr(Y,Z) }



Here we can see how the MSPE comparisons depends also on the correlation between the

forecast and the actual values.

These results are highly controversial, because in economics, forecasts often violate these
efficiency conditions and are usually evaluated with the traditional Mean Squared

Prediction Error (MSPE) loss function.

Our hypothesis is evaluated in the growing commodity currencies literature commodity
currencies. In forecasting literature there is a debate in which some researchers support that
commodity-currencies have the ability to predict the prices of other commodities, this
hypothesis it is called as Commodity Currency Hypothesis (CCH). There is evidence that
support this theory, one the first was Chen, Rossi and Rogoff (2010) who showed that the
Chilean peso along with other currencies has the ability to predict the prices of other
commodities. Moreover, Pincheira and Hardy showed that some currencies has the ability
to predict the price of aluminum (See Pincheira and Hardy ;2019, “Forecasting Aluminum
Prices with Commodity Currencies”), another research by Pincheira and Hardy showed that
the Chilean Peso has the ability to predict the prices of some base metals (LME) (See
Pincheira and Hardy ;2018, "Forecasting Base Metal Prices with Commodity Currencies”),

we will use the framework of this context to evaluate our hypothesis.

Picheira-Hardy in their research find evidence supporting that it is possible to use currencies
to predict the return of fuels and base metals at the population level, but they do not find
enough evidence to support the same at the sample level. In this paper, we want to fill this
gap. We want to find out if the correlation-based test provides value information at the
sample level when we compare two competitive forecasts in the context of commodity

currencies.

Our hypothesis is important mainly for these three reasons. The first reasons is that when
we compare two forecasts the best predictor depends on the preferences of the forecaster,
which means that we do not always have to use the same criteria to choose the best forecast,
so correlations can be an interesting alternative approach for the forecaster. The second

reason is that when we evaluate a forecast at the population level we want to see if the
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forecast has the ability to predict at the population level but that it is not necessarily
equivalent to proving that the forecast has the ability to predict at the sample level, and the
forecaster may be more interested to knowing which model it is better at predicting at
sample level, so the sample level evaluation may give valuable information to the forecaster.
Finally, the hypothesis is important because often when we compare two competing
forecasts in the commodity-currency context and we evaluate with Diebold-Mariano test we
usually find that we cannot reject the null hypothesis that both forecasts have the same
MSPE, then in many situations we do not have enough evidence to choose which model is
better in terms of MSPE, so with the correlation test of predictability we give an alternative
approach that can sometimes give valuable information to choose the best forecast when the

Diebold-Mariano test does not.

2. Data

We got our data from three different databases; Bloomberg, Thomson Reuters and the
Federal Reserve Bank of St.Louis (FRED). We download all the series in monthly frequency
using the closing price of the last available day of the month. The sample period is from
October 1999 to May 2022, resulting in 272 monthly price observations and 271 one-period
return observations. The starting point of our data is October 1999 because, on that date, the

monetary authorities of Chile decided to apply a pure floating exchange rate regime.

We have downloaded 2 different groups of commodities to evaluate: fuels and base metals.
The fuels and base metals that were unloaded from FRED and Thomson Reuters
respectively. On the other hand, we have also downloaded 7 Bloomberg currencies that will
be used as independent variables in the prediction models. We will use the exchange rates
of Chile, Norway, Canada, Iceland, New Zealand and Australia as predictors for fuels, while
we will use the exchange rates of Chile, South Africa, Canada, Iceland, New Zealand and

Australia as predictors for base metals.



2.1 Predictand

The commodity fuels are 6. The first and second fuels come from two different measures of
crude oil, the first which we call as WTI comes from US Crude oil WTI Cushing OK spot
(WTI) and the second measure which we call as brent comes from European Crude Dated
Brent Spot. WTI is extracted in the United States while brent is extracted from the North
Sea. The remaining fuels are kerosene, propane, heating oil and natural gas. Kerosene is a
derivative of crude oil and the commodity that we use as a measured of the kerosene price
is from the Tokyo Commodity Exchange kerosene futures contract (JX1 commodity, Generic
1st JX future). Heating oil and propane are also a derivative of crude oil and we use the New
York Mercantile Exchange heating oil and propane futures contract as a measure of heating
oil price (HO1 commodity and BAP1 commodity). Finally, we use the New York Mercantile
Exchange futures contract as a measure of the price of natural gas (NG1 commodity, Generic

1t NG Future).

The base metal that we use are primary aluminum, copper, lead, nickel, tin and zinc. The
price measurement for these commodities comes from the London Metal Exchange. We also
use the London Metal Exchange index (LMEX) as a predictor, so in total we evaluate 7

commodities from base metals group.
2.2 Predictors

We include seven currencies and we use the spot exchange rate as a measure of the currency
price, that matter that we use the price of 1 USD in the currency of the country. The
currencies that we use are from Chile, Norway, New Zealand, Australia, Canada, South
Africa and Iceland. In Fuels we will use 6 exchange rates, which are Chile, Iceland, New
Zealand, Norway, Canada and Australia, while in base metals we use exchange rates of

Chile, New Zealand, Australia, Canada, South Africa and Iceland.
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3. Models

3.1 Base metals

In this group of commodities, we use a forecast model of a de Pincheira and Hardy
(Pincheira, Hardy, 2018, "Forecasting Base Metal Prices with Commodity Currencies"). In
their research, they find that six exchange rates can predict the returns of the London Metal
Exchange Index and the six primary non-ferrous metals, we use the same base metals and

index (LMEX) that they use, but in addition we also evaluate in multiple steps forward.

Following the econometric framework we use three different models, which are the AR(1)
and the random walk with and without drift. Then, the econometric specifications at one

step ahead are:

Table 2A: Econometric Specifications One-Step-Ahead Base Metals commodities

(1) AR(1):AIn(MP,) = C + By[AIn(ER}_;) + AIn(ERL_,)] + PAIn(MP,_,) + &
(2) RW:AIn(MP,) = C + B,[AIn(ER:_,) + Aln(ERL_;)] +&;

(3) DRW: AIn(MP,) = By[AIn(ERL_;) + Aln(ERL_,)] +&

Notes: AIn(ER,) represents the currency return that we are evaluating at time t, where i = {AUS, CAN, CLP,NZ, ZAR,ISK}. On the other hand, the expression

Aln(MP,) represents the returns of the base metal that we are interested in evaluating at time t. Finally, &, represents the error terms at time t.

In the multistep-ahead forecasting horizons we use the same specification of one-step-
ahead, but adapted to obtain forecasts at multiple horizons, we forecast at 7 horizons of
predictability, which are: h=1, 3, 6, 9, 12, 15 and 24 months-ahead. The models at multistep-

ahead are:
Table 2B: Econometric Specifications Multiple-Step-Ahead Base Metals commodities

(5) AR(1): AIN(MP_1,i_14p) = C + B [AIn(ERL_,) + An(ERL_,)] + PWAIN(MP,_1,0_14n) + Ee4n
(6) RW: AIN(MP_1,i_14n) = C + B [AIn(ERL,) + An(ERL_,)] + 1041

(7) DRW: AIN(MP;_y,e_141) = B [AI(ERE_,) + An(ERL,)] + &104n
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3.2 Fuels

In fuels, we evaluate our hypothesis using a forecast model from research by Pincheira,
Hardy, Nabil and Bentancor (See Pincheira, Hardy, Nabil and Bentancor,2021, “Forecasting
Fuel Prices with the Chilean Exchange Rate: Going Beyond the Commodity Currency
Hypothesis”). In their research, the authors show that the Chilean exchange rate can predict
the return of 5 different fuels, they find evidence in-sample and out-of-sample for multiple
horizons, we use the same commodities, but we add kerosene and analyze also for 15 and

24 steps forward. Then econometric specifications at one step ahead are:

Table 1A: Econometric Specifications One-Step-Ahead fuels commodities

(1) AR(1):AIn(FP,) = C + By[AIn(ERL ;) + Aln(ERL ;) + An(ERL ;)] + B,[AIn(ERL,) +
AIn(ERL_s) + AIn(ERL_¢)] + PAIn(FP,_y) + &

(2) RW:AIn(FP,) =C + B,[AIn(ER!_,) + Aln(ER!_,) + Aln(ER{_3)] + B,[AIn(ER!_,) +
AIn(ER!_5) + AIn(ER}_¢)] + &

(3) DRW:AIn(FP,) = By[AIn(ER}_;) + Aln(ER}_,) + AIn(ER{_3)] + B,[AIn(ER{_,) +
AIn(ER}_5) + AIn(ER}_¢)] + &

Notes: we define FP, as the fuel price that we are evaluating at time t, ER} represent the currency of the country that we
are evaluating at time t, where i = {CLP,ISK,AUD,CAN,NZD, NOK}. The Aln (FP,) represent the fuel price returns at time
t, Aln(ER,) is the commodity currency return of each country and Aln(ER,) is the return of the Chilean exchange rate, c

represents a constant. Finally, & represents the error terms at time t.

In the multistep-ahead forecasting horizons we use the same specification of one-step-
ahead, but adapted to obtain forecasts at multiple horizons, we forecast at 7 horizons of
predictability, which are: h=1, 3, 6, 9, 12, 15 and 24 months-ahead. The models at multistep-

ahead are:
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Table 1B: Econometric Specifications Multiple-Step-Ahead fuels commodities

(4) AR(1): AIn(FPyeip) = C +BP[AIn(ERL_,) + Aln(ERL_,) + Aln(ERL_;)] + B{P[aIn(ERL_,) +
Aln(ER!_g) + Aln(ER}_¢)] + PWAIN(FP,_1) + &t 4

(5) RW: AIn(FPye.p,) = C + BP[AIn(ERL_,) + Aln(ER!_,) + AIn(ERL_;)] + BV [AIn(ER!_,) +
Aln(ER!_5) + AIn(ER! )] + €iten

(6) DRW: AIn(FPyyn) = B [AIn(ERL_,) + Aln(ERL_,) + Aln(ER!_;)] + B [AIn(ERL_,) +
AIn(ER!_5) + AIn(ER}_g)] + €iren

4. Methodology

4.1 First section

In the first section we want to evaluate the forecasting ability of the currency to predict the
return of fuels and base metals. In this section, our analysis has two parts, the first part is
the in-sample evaluation and the second part is the out-of-sample evaluation. In the sample
analysis we estimate regressions with all available observations and consider the t-statistic
associated to the coefficient of return of the exchange rate. In our out-of-sample we analyzed
two models in competition: the model with currencies and the model without currencies
(Benchmark), to conduct the analysis we split our sample into two parts: an initial
estimation window of size R and a prediction window of size P, for robustness purposes we
consider three different sizes of R. In the first window we employ one third of the
observations for the initial estimation window, leaving two thirds for the forecast
evaluations. In the second window we used approximately 60% of the observations leaving
40% for evaluation. In the third window we used approximately 50% of the observations
leaving the other 50% for evaluation We update our OLS estimators using the rolling scheme
of R monthly observations. Consider that we have 271 observations of a return period, and
we use an initial window size of R=91, R=171 and R=136 then for one-step-ahead analysis
we have 180, 100 and 136 predictions (P=T-R). We want to evaluate the currency's predictive
ability to predict the return of fuels and base metals using the traditional criteria of accuracy

at the sample and population level, so we evaluate which model is better in terms of MSPE

13



using the ENCNEW test at the population level and the Diebold-Mariano test at the sample

level.
4.2 Second section

In the second section we show that the correlation criteria and the precision criteria are not
necessarily equivalent on finding evidence of predictability at the sample level. To
demonstrate our hypothesis we use two different criteria. The first is to evaluate the
predictive accuracy of the forecasts with the MSPE and the second criterion is to evaluate
how the forecasts are associated with the target value by measuring with correlations. To
compare the forecasts using each criterion we use the R3, inspired in Goyal and Welch
(2003) and Pincheira (2013) to assess which model is better in terms of accuracy and we use
differential of correlations of Pincheira and Hardy to see which model is better in terms of
how the forecasts is associated with the target value. Finally, we test whether the results
when we comparing by accuracy are significant statistically using the Diebold-Mariano test
and we test if the results when we comparing by correlations are significant statistically
using the correlation-based test of predictability. In order to simplify and delimit the

research, we analyze the results of this section only at one step ahead.
A) Criterion of accuracy

As we mentioned we use the ratio of R} s inspired in Goyal and Welch (2003) and Pincheira
(2013) to evaluate which model is better in terms of accuracy. To calculate this ratio, we
divide the MSPE of the first model with the MSPE of the benchmark model. This ratio show
which model is better in terms of accuracy. When R, is greater than zero implies that the
model that we are evaluating is better in terms of accuracy than the benchmark model. On
the other hand, if R, is negative implies that the model that we are evaluating it is worse
than the benchmark in terms of accuracy.

_ MSPEmodel
MSPEbenchmark

Rcz)os =1
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We evaluate statistical significance of this ratio evaluating the null hypothesis of no
difference in the accuracy of the two competing forecasts with the traditional test of Diebold-

Mariano.
B) Criterion of correlation

The second criterion is to evaluate which model is better in terms of how the forecast is
associated with the target value. We measure the correlations between the model forecasts
with their target value and compare this coefficient with the correlation of the benchmark
forecasts with the actual values. A higher correlation implies that the forecasts are more
associated with the target value, so the forecasts that has the highest correlation coefficient
with the target value is better in terms of correlations than the other model. Moreover, the
model with the lowest correlation with the actual values is the worst model in terms of

correlations.
ACorrelations = Correlation,,,qe; — Correlationyenchmark

A positive differential of correlations implies that the model that we are evaluating
improves the benchmark in terms of correlations while a negative differential of correlations

implies that the forecasts that we are evaluating are worse in terms of correlations.

We evaluate the statistical significance of the null hypothesis of equal correlations with the
objective value with the Pincheira and Hardy predictability correlations test when the
forecasts we are evaluating are not constant and when we are evaluating constant forecasts
we use a regression where the dependent variable are the objective values and the regressors
the forecast plus a constant. Therefore, we use the correlation-based test when the model
we are evaluating is the AR(1) and the random walk with drift at the sample level (non-
constant forecasts) and regression when we are evaluating the random walk without drift
and the random walk with drift at the pseudo-sample level, because in both cases the
forecasts are constant. The following equation shows the t-statistic of the correlation-based

predictability test for the cases of the non-constant forecasts.
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Correlation — t = fTSﬁ (%)

As we can see, this test can only be used when we are evaluating non-constant forecasts,
because for the correlation not to be undefined, the test needs a non-zero variance, which
means that in the case of the driftless random walk that is a null forecast (With a null
variance) and the non-sample-level random walk that also has a constant forecast (With a
null variance) we have to use a different methodology to evaluate the statistical
significance of the null hypothesis of correlations. The methodology we use in that

scenario is the following regression.

y=c+ Bxy/ +¢
In the regression “y” is the target value, “B” the coefficient associated to the forecasts “y’”,
“c” is a constant and finally “&” is the error of the regression. Therefore with “B” we obtain
the coefficient and the statistical significance of how the forecasts are associated with the

target value.
C) Finding paradox

To evaluate our hypothesis that both criteria are not necessarily equivalent we do two
analyses, the first consists of observing how often we find the paradox and the second
analysis consist in compare the out of sample R* of Goyal and Welch with the out of sample
R? that we obtain by correlation to show in an alternative way that both criteria are not
equivalent and that sometimes we can even obtain more information using the correlation

criteria.

In the first analysis of the second section, we analyze how often we encounter the paradox
when analyzing a step forward. There are 6 possible paradox scenarios, 4 of which are weak
paradox and the other two are strong paradox. The weak paradox is when one test rejects
the null hypothesis while the other test does not. In addition, the strong paradox is when
both tests reject the null hypothesis but in opposite directions, that means that one test

rejects in favor of one model while the other test rejects the null hypothesis again the other
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model. In the results we also show how often each test reject the null hypothesis in favor to
the model with currencies and in favor to the benchmark, showing also which test gives

more information in each scenario.

The paradox it is evidence that both tests are not equivalent, because in the scenario of weak
paradox one test gives evidence to support that one model performance the other while the
test that do not reject the null hypothesis support that there is no evidence to choose which
model it is better, giving different information. Moreover, the strong paradox provides
strong evidence to support that the two tests are not equivalent, because in that scenario

they both reject in opposite directions.

Finally in the second analysis of the second section we compare the out of sample R? of
Goyal and Welch with a pseudo out of sample R? that we obtain with the regression
between the forecasts and the target values with a constant, where the R? it is the coefficient

“B” associated to the target value.

y/=c+ Bxy+e

5. Empirical Results

5.1 First section

The results of the first section are important because we find evidence supporting that it is
possible to predict the return of fuel and base metal commodities using population-level
currencies in multiple steps forward. We find evidence according to the pincheira-hardy
framework, but we also find more evidence of predictability in multiple steps forward in
base metal and fuel commodities. We also evaluated at the sample level, but the evidence
we find using the MSPE criterion was weak (The results are in the appendix), but as we
show in the second section, when we evaluated using the correlation criterion, we find more

evidence at the sample level.
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A) Base metals

In base metals we find conclusions similar to those Pincheira and Hardy (2019, 2018) find in
their research at the sample and population level. They evaluate the aluminum in multiple
steps forward using the same currencies we used, and we find a similar conclusion with
their findings in the in-sample and out-of-sample evaluation (See Pincheira and Hardy
;2019, “Forecasting Aluminum Prices with Commodity Currencies”). Moreover, for the rest
of base metals and the Lmex index we also find a conclusion similar to that of Pincheira-
Hardy(See Pincheira and Hardy ;2018, “Forecasting Base Metal Prices with Commodity
Currencies”). However, they evaluate only one step ahead and we evaluate in seven
horizons using the same currencies that they use to evaluate aluminum. At the sample level,
we find almost no evidence of predictability, but as we said before, this is a result that we
expected to find and is the motivation for this work, because as we show in the results of

the second section, the correlations criterion is an alternative approach that can help fill this
&ap-

We find three main findings in base metals, the first is that there is strong evidence in-
sample and out-of-sample to support that the Chilean exchange rate can predict the return
of copper and Lmex up to 9 steps forward. The second finding is that there is evidence to
support that it is possible to predict the return of lead with all six currencies one step ahead
and several steps ahead in almost all exchange rates, but in this case the evidence is not so
strong in the in-sample analysis. The third finding is that there is evidence supporting that
it is possible to predict the return of tin using currencies at the population level in multiple
steps forward. The results are stronger when we are evaluating using the Chilean,
Australian and the Iceland exchange rate. In table 3 we show the main in-sample results
while in tables 4 - 7 we show the main out-of-sample results for base metals, the rest of the
results are in the appendix. In tables 4 - 7 we show the results for one window of estimation
(P/R=0.6). However, for the other two windows of estimation (P/R =1 and P/R =2) we find

similar conclusions and the results can be find in the appendix.
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In-sample

Table 3 Forecasting base metals with commodity currencies at multiple horizons - In sample analysis
Chilean Peso Australian Dollar Iceland Krone
Copper H1 H6 H12 H24 H1 H6 HI2 H24 H1 H6 HI2 H24
ER(-1+ER(+2) 035" -125%% 0,64 0,51 0,17 0,3 0,29 0,22 023 054 0,61 0,16
Copper (t-h) 0,04 0,13 0,08 0,03 0,08 013 0 0,04 0,09 012 0,03 0,09
Constant 0,01 0.04* 0,08 0.16* 0,01 0,04 0,08 0.16* 0,01 0,04 0,08 0.16*
F-statistic 8,54 8,89 1,13 038 4,38 13 0,34 013 7,55 3,51 1,91 012
R-squared 0,06 0,06 0,01 0 0,03 0,01 0 0 0,05 0,03 0,01 0
Lead H1 H6 H12 H24 H1 H6 H12 H24 H1 H6 H12 H24
ER(+-1)+ER(+2) 036" 0,62 0,25 0,7 0304 045 0,05 036 | 0357 066% 041 0,34
Lead (t-h) -0,08 0,03 0,03 046* | 0,08 0,05 0,01 0,4 -0,08 0,02 0,11 0,38
Constant 0,01 0,04 0,07 0.15* 0,01 0,04 0,08 0.15% 0,01 0,04 0,08 0.15*
F-statistic 477 2,58 0,16 1,33 393 1,84 0,01 08 7,63 452 0,69 0,87
R-squared 0,03 0,02 0 0,01 0,03 0,01 0 0,01 0,05 0,03 0,01 0,01
Tin H1 H6 H12 H24 H1 H6 HI2 H24 H1 H6 H12 H24
ER(FD+ER(E2) 025" 113" 0,78 0,25 02 074%™ 079 072 | 017% 084 074 0,01
Tin (t-h) 0,11 025 035 -0.61% 01 025 027  -078% | 013 033 0,38 -0,56
Constant 0,01 0.05* 0,09 018* | 0,01 0,04 0,09 018* | 0,01 0.05*  0.09*  0.17*
F-statistic 7,08 11,26 317 1,17 5,88 6,73 342 1,97 6,08 105 4,05 1,08
R-squared 0,05 0,08 0,02 0,01 0,04 0,05 0,03 0,02 0,04 0,07 0,03 0,01
Limex H1 H6 H12 H24 H1 H6 HI2 H24 H1 H6 HI2 H24
CLP(+1+CLP(t:2)  -027%% 092" 037 0,42 0,14 0,27 0,1 0,1 018 053 054 0,07
Lmex (t-h) 0,03 0,08 011 0,22 0,07 031 02 0,1 0,09 0,29 01 0,07
Constant 0,01 0,03 0,06 012 0 0,03 0,06 011 0 0,03 0,06 0,11
F-statistic 7,71 8,66 0,85 0,28 4 3,16 0,45 0,03 6,48 6,38 2,19 0,03
R-squared 0,05 0,06 0,01 0 0,03 0,02 0 0 0,05 0,05 0,02 0

HAC standard errors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange Rates Returns, ER(= 1) and ER(-2) represent the first
and second lags of Exchange Rates Returns, we use the same notation for the commodities. H1, H6, H12 and H24 represent the forecasting horizon, 1, 6, 12 and 24 months ahead.
(*p<10%, **p<5%, **p<1%.)
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Out-of-sample

B) Fuels

Table 4 Forecasting copper with the
commodity currencies at multiple horizons
Out of sample analysis at population level.

Table 5 Forecasting lead with the
commodity currencies at multiple horizons
Out of sample analysis at population level.

Copper P/R=0.6 Lead P/R=0.6
ENCNEW ENCNEW
One-Step-AHead CLP ISK AUD CAD NZD ZAR One-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 6.41%* 278 1.78* -025 -048 0,57 AR(1) 7.48%% 586" 4.10™% 325" 4.71%* 3.97%*
RW 6.09%* 1.84* 1.55* 0,37 -0,2  1.12* RW 416" 3.03%* 175" 1.62% 2.49* 3.05"*
DRW 5.32%* 1.84% 1.05* 004 -035 0,89 DRW 3.77*% 3.38*%*  1.48* 1.22* 2.38% 287
three-Step-AHead CLP _ISK AUD CAD NZD ZAR three-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 4.63** 1.05* 533** -0,55 1.33* -045 AR(1) 2.44* 318" 515" 0,2 580" 2.77%
RW 5.07** 0,77 637 -0,86 2.77* -0,29 RW 1.59% 0,22 260™ -0,83 3.69™* 1.73*
DRW 3.37%* 0,83 4.95% 2,02 2.09% -0,73 DRW 0,84  1.12* 1.42* -2,13 2.93** 1.54*
Six-Step-AHead CLP ISK AUD CAD NZD ZAR Six-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 7.41% 0,87 124* 047 1.01* -0,29 AR(1) 539 5.91%* 3.54%* 2.04% 2.02% 1.51%
RW 7.57%* 1.13* 2.26% 0.95° 1.97%* -0,11 RW 5.57%% 4.66™* 3.71%* 2.62% 2.79% 1.67%
DRW 5.30%* 1.15* 2.06™ 0,47 226" -0,28 DRW 4.49%% 6.14%* 3.23%* 156 2.99** 1.46*
Nine-Step-AHead CLP ISK AUD CAD NZD ZAR Nine-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 2.32% 0,83 0,55 1.94% 0,69 0.94* AR(1) -1,59 142 2,12 -1,56 -1,49 021
RW 227% 149 -0,02 1.66* 035 1.42* RW -1,00 124 -143 -1,11  -0,89 0,3
DRW 1.25%  1.63* 024 114 067 0,69 DRW -0,81 2.22% -0,77 -035 -0,08 0,01
Twelve-Step-AHead CLP __ISK AUD CAD NZD ZAR Twelve-Step-AHead CLP _ISK AUD CAD NZD ZAR
AR(1) 1.07* 062 -064 092 -0,68 1.33* AR(1) -3,76 048 317 -239 35 -0,25
RW 1.07¢ 098" -0,62 088 -072 1.71* RW -341 037 -28 -227 -314 -0,33
DRW 075 1.19* -0,14 0.96* -0,11 1.38* DRW -2,6 0,81 -22  -1,05 2,21 -0,61

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

Table 6 Forecasting tin with the
commodity currencies at multiple horizons
Out of sample analysis at population level.

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

Table 7 Forecasting Lmex with the
commodity currencies at multiple horizons
Out of sample analysis at population level.

Tin P/R=0.6 LMEX P/R=0.6
ENCNEW ENCNEW
One-Step-AHead CLP ISK AUD CAD NZD ZAR One-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 2.67% 2.13* 164* -024 1.01* 085 AR(1) 597 2.67%* 122* -0,14 -052 0,75
RW 4.27%% 3.73%* 3.75% (0,91 2.68% 2.29% RW 7.23%* 3,01 1.92* 0,87 049 1.96%
DRW 3.49%% 357 337 0,7 248" 1.84* DRW 6.52%* 2.78% 1.56* 0,62 042 1.61*
three-Step-AHead CLP ISK AUD CAD NZD ZAR three-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 0,46 0,57 1.61™ -0,63 151" -0,28 AR(1) 3.39%* 1.71% 453% 042 1.75% -0,34
RW 2.11% 246" 4.13** 0,11 3.66"* -0,23 RW 5.75%* 2.75% 7.18" 0,03 451" 0,66
DRW 0,73  2.54* 3.33** -0,13 2.98** -0,38 DRW 4179 2.32%  6.04** -0,92 3.92** 0
Six-Step-AHead CLP ISK AUD CAD NZD ZAR Six-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 416" 1.39* 2.39% 1.93* 2.20% -0,95 AR(1) 439" 1.50* 0.96* 0,64 0,81 -0,44
RW 6.19%* 3.09"* 4.37** 3.32** 396 -0,83 RW 6.80™*  2.62% 3.44™* 1.85% 320" -0,04
DRW 3.83*** 2.85% 3.53** 2.56* 3.35** -0,86 DRW 4.87°* 2.16™ 3.12%* 1.25* 3.31** -0,28
Nine-Step-AHead CLP ISK AUD CAD NZD ZAR Nine-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 1.77%  111* 1.14* 1.74% 0,76 -0,7 AR(1) 1.06* 1.60% -0,68 1.10* -0,19 0,19
RW 284 2,19% 2.00% 2.60% 154* -04 RW 1.79% 2.38% -0,06 1.48* 0,23 0,85
DRW 1.58*  1.91* 1.64* 1.82* 1.26* -0,53 DRW 1.03* 2.10% 0,2 1.08* 0,56 0,34
Twelve-Step-AHead CLP ISK AUD CAD NZD ZAR Twelve-Step-AHead CLP ISK AUD CAD NZD ZAR
AR(1) 0.95% 0,2 086 1.08* 045 -0,58 AR(1) 0,3 1.05*  -1,4 033 -1,35 0,7
RW 1.40* 0,8 148 1.71* 0,84 -0,28 RW 049 143 -09 052 -1,18 1.17*
DRW 0,91 0,77 1.14* 1.07* 0,73 -0,37 DRW 038 139* -054 0,63 -064 0,86

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

Similarly with previous research ("Forecasting Fuel Prices with the Chilean Exchange Rate:
Going Beyond the Commodity Currency Hypothesis") we also find that the Chilean peso

can predict the return of WTIL, brent and natural gas at twelve steps ahead. However, our

20



findings are a contribution because we evaluate up to 24 steps forward while the authors
evaluate up to 12 steps forward and we find evidence of predictability at the population
level up to fifteen steps forward and even up to 24 steps forward. In addition, in our
analysis, we added another fuel commodity (kerosene) and find strong evidence of

predictability in multiple steps forward.

So, our main findings in fuels commodities it is that in the in-sample analysis we find strong
evidence that supports that the Chilean peso, the Australian Dollar and the Iceland krone
can predict any return of fuel to multiple steps forward, but in the case of the Iceland krone
and the Australian Dollar the evidence it is weaker compare with the Chilean exchange rate.
Moreover, for the Norwegian krone, the Canadian and New Zealand dollar we find less
evidence compare with the rest of the currencies. Other interesting results is that we find
that there is strong evidence supporting that the exchange rate can predict the return of
heating oil fifteen steps ahead in the out-of-sample analysis at the population level. With
propane we find that the exchange rate can predict up to nine steps forward. Finally, we
also evaluated kerosene and find that the Chilean exchange rate can predict up to fifteen

steps forward at the population level.

In table 8 we show the main in-sample results while in table 9 - 11 we show the main out-
of-sample results for fuels, the rest of the results are in the appendix. In tables 9 -11 we show
the results for one window of estimation (P/R = 0.6). However, for the other two windows
of estimation (P/R =1 and P/R = 2) we find similar conclusions and the results can be find in

the appendix.
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In-sample

Table 8 Forecasting fuels with the commodity currencies at multiple horizons - In sample analysis.
Chilean Peso Australian Dollar Iceland Krone
WII H1 Heé H12 H24 H1 Hé H12 H24 H1 Heé H12 H24
ER(t-h) A7 223 86" 191%* | 027 -2 129% 0,58 033 109 -136% 178
WTI (t-h) 0.10%  036™  -043*% 066" | 0.11*  -028%  -043* 054" | 010% 029" 044 074
Constant 0,01 0,04 0,05 0,09 0,01 0,03 0,06 0,09 0 0,03 0,05 0,08
F-statistic 8,45 20,55 8,02 64 5,59 7,51 6,09 22 6 5,18 5,02 6,37
R-squared 0,06 0,14 0,06 0,05 0,04 0,05 0,05 0,02 0,04 0,04 0,04 0,05
Brent H1 Heé H12 H24 H1 Hé H12 H24 H1 Hé H12 H24
ER(t-h) D674 2390 190%F 214 | 034% U170 J123% 0,62 | 058" 113 143% 2 00%
Brent (t-h) 001 043"  043*  064™ | 003 036" 041  -052% 0 035 044 070"
Constant 0.01* 0,04 0,06 0,1 0,01 0,04 0,06 0,1 0,01 0,03 0,05 0,09
F-statistic 7,83 21,17 7,64 6,87 35 8,03 5,38 2,51 6,86 5,81 53 7,08
R-squared 0,06 0,14 0,06 0,05 0,03 0,06 0,04 0,02 0,05 0,04 0,04 0,06
Natural Gas H1 Heé H12 H24 H1 Hé6 H12 H24 H1 Hé H12 H24
ER(t-h) 0,17 L5 777 0,69 001 114 201 0,57 016 134"  152% 1,05
Natural gas (t-h)  0.16*  -0.19% 033"  -058%* | 015%  -020% 035" 059" | 0.15% 020" 034 060"
Constant 0,01 0,02 0,02 0 0,01 0,02 0,02 0 0,01 0,01 0,01 0,01
F-statistic 3,52 6,41 6,09 5,92 3,25 5,88 10,88 5,98 3,53 6,1 5,66 6,95
R-squared 0,03 0,05 0,05 0,05 0,02 0,04 0,08 0,05 0,03 0,04 0,04 0,05
Heating Oil H1 Heé H12 H24 H1 Hé H12 H24 H1 Hé H12 H24
ER(t-h) O5T% 2027 218%  233% | 031% 119%™ 159%% 0,94 037% LIS 68R 2210
Heating Oil (t-h) 0,06 0,14 029  -0.84% | 0,06 0,11 031 -072% | 006 -0,09 0,3 0.91*
Constant 0,01 0,04 0,06 0,09 0,01 0,04 0,06 0,09 0,01 0,03 0,05 0,09
F-statistic 9,33 17,86 9,88 8,48 5,9 9,11 8,18 3,39 6,23 6,25 6,75 8,94
R-squared 0,07 0,12 0,07 0,07 0,04 0,07 0,06 0,03 0,04 0,05 0,05 0,07
Propane H1 Heé H12 H24 H1 Hé H12 H24 H1 Hé H12 H24
ER(t-h) 0A49%% 181 77% 0,84 | -044% 142" 160" 0,38 036 -114% 126 -1,02
Propane (t-h) 006 -024% 0,19 064 | 008 030 028 064 | 006 023 02 -0.68%
Constant 0,01 0,03 0,04 0,06 0,01 0,03 0,04 0,06 0 0,02 0,04 0,05
F-statistic 3,58 10,69 4,32 3,6 4,35 9,84 545 3,16 2,23 4,97 2,57 4,07
R-squared 0,03 0,08 0,03 0,03 0,03 0,07 0,04 0,03 0,02 0,04 0,02 0,03
Kerosene H1 Hé H12 H24 H1 Hé H12 H24 H1 Hé H12 H24
ER(t-h) D56%% 2207 31 A8 | L020% 1229 160%™ -1 A5 134%% 182 45w
Kerosene (t-h) 007*  025%  -037*  -085** | 009* 018 036 072" | 007  -020% 038 093
Constant 0,01 0,04 0,06 0,09 0,01 0,04 0,06 0,09 0,01 0,03 0,05 0,08
F-statistic 9,23 18,64 10,07 8,77 515 8,05 7,58 3,71 7,31 7,24 7,24 9,78
R-squared 0,06 0,12 0,07 0,07 0,04 0,06 0,06 0,03 0,05 0,05 0,05 0,07

HAC standard errors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange Rates Returns, ER(- 1) and ER(=2) represent the first
and second lags of Exchange Rates Returns, we use the same notation for the commodities. H1, H6, H12 and H24 represent the forecasting horizon, 1, 6, 12 and 24 months ahead.
(*p<10%, **p<5%, **p<1%.)

22



Out-of-sample

Table 9 Forecasting Kerosene with the commodity
currencies at multiple horizons - Out of sample

analysis at population level

Kerosene P/R=0.6
ENCNEW
One-Step-AHead CLP ISK AUD CAD NZD NOK
AR() 3.50%  -0,02 1.13* 0,17 1.28* 1.10*
RW 5.57%% 0,67 2.26% 0.92* 215"  2.31%
DRW 5.02%%* 0,6 2.05% 0,69 2.03%*  1.88**
three-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 9.61%*  0.92*  2.92%*  (0.95% 4.72%%* 3]11**
RW 6.86"* 0,1 2.10% 0,48 3.65 213"
DRW 5.68** 0,15 1.77*% 0,16 3.39**  1.58*
Six-Step-AHead CLP ISK AUD CAD NZD NOK
AR@1) 10.27%  1.22%  3.38%* 292" 614%™ 239%™
RW 8.49% 0,91 2.97%*  2.57%  553%*  2.02%
DRW 694  122% 250  1.81"* 5.06™  1.58*
Nine-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 7.18%*  1.57% 348%™ 490" 3.26™*  1.05*
RW 5.93%*  1.04% 299" 438%  3.06™ 0,44
DRW 5117 2.09*  2.62**  3.56"* 2.61** 0,59
Twelve-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 4.09%*  2.53% 328"  3.01"  2.82% 0,24
RW 3.00%* 2,50  2.76"  2.42%  2.60%  -043
DRW 277 2.69% 2,65  241% 230%™ 0,14
Fifteen-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 329"  1.39*  3.13* 0,78 2.65% 0,35
RW 2.29% 175"  2.62% 0,35 237%  -0,27
DRW 2.12%  2.05%  2.45% 0,77 1.94* 0,32
Twentyfour-Step-AHead  CLP ISK AUD CAD NZD NOK
AR@1) 1.39* -0,59 1.52%  1.61* 0,23 -0,24
RW -0,07 -0,41 0,67 0,6 0,13 -0,58
DRW -0,04 0,48 0.95* 1.16* 0,28 0,47

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

Table 11 Forecasting Kerosene with the commodity
currencies at multiple horizons - Out of sample analysis

at population level

Propane P/R=0.6
ENCNEW
One-Step-AHead CLP ISK AUD CAD NZD NOK
AR() 226"  1.52%  1.38* 0,71 1.37%  2.60™
RW 3.09% 201  1.80* 0.97* 1.71%  2.82%
DRW 291 1.96%  1.73% 0,85 1.67**  2.55"*
three-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 6.84%*  524%* 425 216%™ 5.64™ 618"
RW 6.20%*  4.59%*  374%*  1.87% 5050 493
DRW 5.647  4.A47%% 356" 154" 492 440"
Six-Step-AHead CLP ISK AUD CAD NZD  NOK
AR(1) 1024 819" 4.60™*  4.16™* 548 3,920
RW 9.14%%  7.61%%  3.99%*  3.65"*  4.99%%* 296"
DRW 8270 744N 3677 3.0 4.67** 258
Nine-Step-AHead CLP ISK AUD CAD NZD  NOK
AR(1) 3.69%% 2,53  1.50*  2.33%  1.12* 0,23
RW 415" 3.74%  1.66™  2.52% 1.37* -0,04
DRW 3.51%%  3.32%%  1.25%  2.00% 0,92 -0,17
Twelve-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 0,33 1.06* -0,04 0,09 0,21 -1,03
RW 0,21 1.24* -0,19 -0,06 0,16 -1,32
DRW -0,11 0,81 -0,37 -0,04 -0,2 -1,11
Fifteen-Step-AHead CLP ISK AUD  CAD NZD  NOK
AR(1) -0,77 -0,48 -0,16 -0,7 -0,28 -0,23
RW -0,83 -0,18 -0,35 -0,98 -0,3 -0,71
DRW -0,85 -0,28 -0,24 -0,49 -0,39 -0,25
Twentyfour-Step-AHead  CLP ISK AUD CAD NZD NOK
AR(1) -1,12 0,32 -0,07 -0,4 0,14 0,78
RW -0,78 0,45 0,05 -0,35 0,28 111*
DRW -0,52 0.95% 0,41 0,09 0,49 1.71%

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

Table 10 Forecasting Heating Oil with the
commodity currencies at multiple horizons - Out of
sample analysis at population level

Heating Oil P/R=0.6
ENCNEW
One-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 6.08** 0,5 1.89% 1.00*  2.29%  2.52%
RW 8.21**  1.47%  3.02%*  2.04% 311" 391"
DRW 741 1.36* 2.74% 171%™ 293 328
three-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 1047 0.94* 295"  1.24*  5.09"* 3.47%*
RW 10.04**  1.04*  3.13**  1.45% 510" 3.74**
DRW 8477  1.11* 2.73%* 0.99%  4.77%* 2,95
Six-Step-AHead CLP ISK AUD CAD NZD NOK
AR() 11,94 1.93%  3.68%* 3.95%* 6.68™* 2.79%
RW 10.96™*  2.03%*  3.72%*  3.96"* 6.61™* 294
DRW 9.08**  2.44% 325" 3.09"* 6.10" 2.39%
Nine-Step-AHead CLP ISK AUD CAD NZD NOK
AR@1) 8.28** 2,00  3.78%* 572%* 350"  1.21*
RW 7.56™*  2.87** 3.66™* 5.50** 3.64"™ 0,83
DRW 6.53*  3.09%* 324" 4.66™ 3.06™ 0,92
Twelve-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 4.65%*  2.73% 362" 2.87%* 316" 0,19
RW 3.74%  3.05%* 326%™ 239 311" -0,4
DRW 3.46™* 331 318" 256"  2.80** 0,24
Fifteen-Step-AHead CLP ISK AUD CAD NZD NOK
AR(1) 341 1.22%  3.35%* 0,7 2.77% 0,44
RW 2.55%  1.86™  2.94%* 0,2 2,66  -0,26
DRW 2.45%  2.28% 287 0,86 2.28™ 0,46
Twentyfour-Step-AHead  CLP ISK AUD CAD NZD NOK
AR(1) 1.43* -0,79 1.27% 1.38* 0,05 -0,45
RW 0,01 -0,56 0,48 0,33 -0,02 -0,82
DRW 0,13 0,38 0.98* 1.22% 0,25 0,46

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively
for ENCNEW when excess parameters are 1

As we can see, we find enough evidence to
support that using the ENCNEW test to
evaluate the MSPE criterion often provides
enough evidence to choose the best prognoses
at the population level, but the evidence we find
at the sample level is weak, but as we show in
the next section, evaluating using the MSPE
criteria is not necessarily equivalent to
evaluating using the correlation criterion. So,
even when the Diebold-Mariano test cannot
detect differences between two competing
models at the sample level, we can find

evidence to choose the best forecasts using the

correlation-based test as an alternative approach.
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5.3 Paradox

In this section we evaluate if the accuracy criterion is equivalent to the correlation criterion
and we want to evaluate if it is possible to get more information at sample level to choose
the best forecasts using the correlation criteria. It is important to remember that the analysis

in this section it is just one-step-ahead.
A) Paradox: comparing test

In this section we use two version of the AR(1), The first version is when the model with
currency does not have the lag of the dependent variable and the second version of the

AR(1) is when it does.

The results we find are interesting because we find strong evidence supporting that the
Diebold-Mariano test and the Correlation-based test are not equivalent. As we show in the
results, we often find scenarios in which we cannot obtain valuable information to choose
the best forecasts using the Diebold-Mariano test while rejecting the null hypothesis using
the correlation-based test, however, we also find the scenario in which the Diebold-Mariano
test rejects the null hypothesis while the correlation-based test does not. However, it is more

common to obtain valuable information using the correlation-based test.

The results we find show that it is somewhat common to find weak paradox scenarios,
which supports our hypothesis that the two tests are not equivalent. However, the type of
paradox we find depends on the benchmark and the group of commodities we are
evaluating. Moreover, the type of paradox also shows which tests provide the most

information to choose the best model.

The results are important because we find enough evidence to support that at the sample
level the correlation criterion is not necessarily equivalent with the accuracy criterion and
that in some scenarios, we can obtain more information using the correlation criterion,
therefore we can use the correlation criterion as an alternative approach to choose the best

model. However, as we show in detail, we find strong evidence to support that both tests
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are not equivalent, but at the same time the evidence supporting that the correlation

criterion gives more information than the accuracy criterion is weaker.

Base metals

In base metals the results we find suggest that there is sufficient evidence to support that
both criteria are not equivalent. However, the evidence to support that the correlation

criterion tends to give more information is weak.

Table 12 Base Metals - Paradox: Comparing test, Benchmark AR(1) First version at Sample Level
Benchmark AR(1)
P/R =1 P/R =2 P/R =06
Base Metals (Sample level) CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH(Currencies) 43% 57% 14% 14% 29% 57%| 0% 0% 0% 0% 0% 0% |71% 43% 14% 14% 14% 29%
DM (Currencies) 57% 57% 57% 57% 57% 71%|57% 14% 0% 14% 0% 14%|57% 29% 14% 29% 29% 57%
PH (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 14% 0% | 0% 0% 0% 0% 0% 0%
DM (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%]|0% 0% 0% 0% 0% 0%

Weak Paradox: PH-NDM (Currencies) 14% 0% 0% 0% 14% 0% | 0% 0% 0% 0% 0% 0% [14% 14% 0% 14% 14% 0%
Weak Paradox: PH-NDM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 14% 0% | 0% 0% 0% 0% 0% 0%
Weak Paradox: NPH-DM (Currencies) 29% 0% 43% 43% 43% 14%|57% 14% 0% 14% 0% 14%| 0% 0% 0% 29% 29% 29%
Weak Paradox: NPH-DM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% )| 0% 0% 0% 0% 0% 0%

Strong Paradox: PH(+)-DM(-) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Strong Paradox: PH(-)-DM(+) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0%|[0% 0% 0% 0% 0% 0%
Total Paradox 43% 0% 43% 43% 57% 14% |57% 14% 0% 14% 14% 14% |14% 14% 0% 43% 43% 29%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.

Table 13 Base Metals - Paradox: Comparing test, Benchmark AR(1) Second version at Sample Level
Benchmark AR(1)
PIR =1 PIR =2 PIR =06
Base Metals (Sample level) CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH(Currencies) 29% 29% 29% 14% 29% 29%| 0% 14% 0% 0% 0% 0% |57% 29% 14% 14% 29% 43%
DM(Currencies) 14% 14% 0% 14% 0% 14%| 0% 0% 0% 0% 0% 0% |71% 29% 0% 0% 0% 0%
PH (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%]|0% 0% 0% 0% 0% 0%
DM (Benchmark) 0% 0% 0% 0% 0% 0% |14% 29% 14% 14% 14% 14%| 0% 0% 0% 0% 0% 14%

Weak Paradox: PH-NDM (Currencies) 29% 29% 29% 0% 29% 29%| 0% 0% 0% 0% 0% 0% [ 0% 29% 14% 14% 29% 43%
Weak Paradox: PH-NDM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%)| 0% 0% 0% 0% 0% 0%
Weak Paradox: NPH-DM (Currencies) 14% 14% 0% 0% 0% 14%| 0% 0% 0% 0% 0% 0% |14% 29% 0% 0% 0% 0%
Weak Paradox: NPH-DM (Benchmark) 0% 0% 0% 0% 0% 0% |14% 14% 14% 14% 14% 14%| 0% 0% 0% 0% 0% 14%

Strong Paradox: PH(+)-DM(-) 0% 0% 0% 0% 0% 0% | 0% 14% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Strong Paradox: PH(-)-DM(+) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 43% 43% 29% 0% 29% 43% [14% 29% 14% 14% 14% 14% |[14% 57% 14% 14% 29% 57%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.

As we see in table 12 both tests usually reject the null hypothesis in favor of the model with
currencies, so in almost all scenarios both tests reject in the same direction, but as we can
see there are many cases in which one test rejects the null hypothesis while the other does

not. In addition, it is more common to find the weak paradox where the correlation-based
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test does not provide information while the Diebold-Mariano test does, but this conclusion
also depends on the evaluation window, so in table 12, the evidence to support that is weak.
Therefore, with the results find in table 12, it can be concluded that there is evidence to
support that both tests are not equivalent, but the evidence to support that one test gives

more information than the other is weak.

Moreover, when we evaluate the table 13, we find a different scenario, where in almost all
the comparison we find that we can get more information using the correlation-based test
than the Diebold-Mariano test. In this scenario we also find that both tests tend to reject in
favor of the model with currencies, so consequently it is common to find the weak paradox
where the correlation-based test rejects in favor of the model with currencies while the
Diebold-Mariano test does not. However, the results are not so strong because when the
estimation window is P / R = 2 we find the opposite scenario where the Diebold-Mariano
test rejects the null hypothesis more often than the correlation-based test, but it is interesting
to note that in that window we find that the Icelandic exchange rate shows some scenarios
where there is a strong paradox, that means that both tests are rejected but in opposite
directions, which is strong evidence that both tests are not equivalent. Therefore, with tables
12 and 13 we can conclude that there is evidence to support that both tests are not equivalent
but at the same time the evidence to support that one test gives more information than the

other is weak because it depends on the evaluation window.

Table 14 Base Metals - Paradox: Comparing test, Benchmark Random Walk at Sample Level
) Benchmark RW
P/R =1 PIR =2 PIR =06
Base Metals - (Sample level) CLP_ISK AUD CAD NZD NOK [CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH (Currencies) 0% 0% 4% 0% 0% 2% | 8% 6% 0% 0% 0% 0% |86% 29% 14% 0% 14% 14%
DM (Currencies) 2% 2% 2% 0% 0% 4% | 0% 0% 0% 0% 4% 0% |29% 14% 0% 0% 0% 29%
PH (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%| 0% 14% 0% 14% 14% 14%
DM (Benchmark) 14% 16% 35% 20% 39% 10% | 29% 29% 39% 45% 35% 10%| 0% 0% 0% 14% 14% 0%

Weak Paradox: C-NDM (Currencies) 0% 0% 4% 0% 0% 2% | 8% 6% 0% 0% 0% 0% |71% 14% 14% 0% 14% 0%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% | 0% 14% 0% 0% 0% 14%
Weak Paradox: NC-DM (Currencies) 2% 2% 2% 0% 0% 4% 0% 0% 0% 0% 4% 0% |14% 0% 0% 0% 0% 14%
Weak Paradox: NC-DM (Benchmark)  14% 16% 35% 20% 39% 10% | 29% 29% 39% 45% 35% 10%| 0% 0% 0% 0% 0% 0%

Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM(+) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 16% 18% 41% 20% 39% 16% | 37% 35% 39% 45% 39% 10% | 86% 29% 14% 0% 14% 29%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.
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Table 15 Base Metals - Paradox: Comparing test, Benchmark Random Walk at Pseudo Sample Level

Benchmark RW
P/R =1 P/R =2 P/R =06
Base Metals - (Pseudo Sample level) CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
Coef (Currencies) 0% 0% 0% 0% 0% 14%|57% 14% 0% 0% 0% 0% | 86% 29% 14% 0% 14% 14%
DM (Currencies) 0% 14% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% |29% 14% 0% 0% 0% 29%
Coef (Benchmark) 0% 0% 0% 43% 14% 0% | 0% 14% 14% 14% 14% 14%| 0% 14% 0% 14% 14% 14%
DM (Benchmark) 0% 14% 0% 14% 14% 14%|14% 14% 14% 57% 43% 29%| 0% 0% 0% 14% 14% 0%

Weak Paradox: C-NDM (Currencies) 0% 0% 0% 0% 0% 14%|57% 14% 0% 0% 0% 0% |[71% 14% 14% 0% 14% 0%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 29% 14% 0% [ 0% 0% 14% 0% 0% 0% | 0% 14% 0% 0% 0% 14%
Weak Paradox: NC-DM (Currencies) 0% 14% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% |14% 0% 0% 0% 0% 14%
Weak Paradox: NC-DM (Benchmark) 0% 14% 0% 0% 14% 14%|14% 0% 14% 43% 29% 14%| 0% 0% 0% 0% 0% 0%

Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM(+) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Total Paradox 0% 29% 0% 29% 29% 29%|71% 14% 29% 43% 29% 14% | 86% 29% 14% 0% 14% 29%

Coef Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano
test. "Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without
currencies. (+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do
not reject with the Diebold-Mariano test and NC means that we do not reject with the correlation-based test.

The results we find when we evaluated the RW at the pseudo sample level (Table 15) also
show often paradoxical scenarios, but in this case the evidence we find to support that the
correlation criterion provides more information than the accuracy criterion is weak, because
it depends on the evaluation window. However, in all comparisons there is enough
evidence to support that both tests are not equivalent. Moreover, when we evaluated the
RW at the sample level (Table 14), we find a similar conclusion, because we find strong
evidence supporting that both tests are not equivalent. However, like the previous
scenarios, there is not enough evidence to support that one test provides more information

than the other, but we can support that both test are not equivalent.

Table 16 Base Metals - Paradox: Comparing test, Benchmark Driftless Random Walk at Pseudo Sample Level
Benchmark DRW
P/R =1 P/R=2 P/R =06

Base Metals (Pseudo Sample level) CLP ISK AUD CAD NZD NOK |CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
Coef (Currencies) 14% 29% 14% 14% 0% 29% | 57% 43% 14% 0% 0% 0% |100% 43% 29% 0% 29% 57%

DM (Currencies) 0% 14% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% [29% 14% 0% 0% 0% 29%

Coef (Benchmark) 0% 0% 0% 14% 0% 14% | 0% 0% 14% 14% 14% 14%| 0% 0% 0% 14% 14% 0%

DM (Benchmark) 0% 14% 14% 43% 14% 14% | 14% 14% 0% 14% 29% 29%| 0% 0% 0% 14% 0% 0%

Weak Paradox: C-NDM (Currencies)  14% 14% 14% 14% 0% 29% | 57% 29% 14% 0% 0% 0% | 71% 29% 29% 0% 29% 29%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 0% 0% 0% [ 0% 0% 14% 0% 0% 0% | 0% 0% 0% 0% 14% 0%
Weak Paradox: NC-DM (Currencies) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Benchmark) 0% 14% 14% 29% 14% 0% | 14% 14% 0% 0% 14% 14%| 0% 0% 0% 0% 0% 0%

Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0% [0% 0% 0% 0% 0% 0%]| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM(+) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 14% 29% 29% 43% 14% 29% | 71% 43% 29% 0% 14% 14%| 71% 29% 29% 0% 43% 29%

Coef Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NC means that we do not reject with the correlation-based test.
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Finally, when we evaluated the DRW (Table 16), we find enough evidence to support that
both tests are not necessarily equivalent, because as we show the paradox, it is something
that happened frequently. Moreover, as we can see, there is also evidence to support that

the correlation criterion tends to give more information than the accuracy criteria.

Fuels
Table 17 Fuels - Paradox: Comparing test, Benchmark AR(1) First version at Sample Level
Benchmark AR(1)
P/R =1 P/R =2 P/R =06
Fuels (Sample level) CLP ISK_AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH(Currencies) 17% 0% 0% 17% 0% 17%|50% 33% 33% 17% 33% 33%| 0% 0% 0% 0% 0% 0%
DM (Currencies) 17% 0% 17% 17% 0% 0% |83% 17% 67% 33% 33% 50%|17% 0% 0% 0% 0% 0%
PH (Benchmark) 0% 0% 0% 17% 0% 0% | 0% 0% 0% 17% 0% 0% | 0% 0% 0% 17% 0% 0%
DM (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 17% 0% 0% |0% 0% 0% 0% 0% 0%

Weak Paradox: PH-NDM (Currencies) 0% 0% 0% 0% 0% 17%| 0% 17% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%
Weak Paradox: PH-NDM (Benchmark) 0% 0% 0% 17% 0% 0% | 0% 0% 0% 0% 0% 0% )| 0% 0% 0% 17% 0% 0%
Weak Paradox: NPH-DM (Currencies) 0% 0% 17% 0% 0% 0% [33% 0% 33% 17% 0% 17%(17% 0% 0% 0% 0% 0%
Weak Paradox: NPH-DM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% ]| 0% 0% 0% 0% 0% 0%

Strong Paradox: PH(+)-DM(-) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0%]| 0% 0% 0% 0% 0% 0%
Strong Paradox: PH(-)-DM(+) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 0% 0% 17% 17% 0% 17%|33% 17% 33% 17% 0% 17%|17% 0% 0% 17% 0% 0%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.

Table 18 Fuels - Paradox: Comparing test, Benchmark AR(1) Second version at Sample Level
Benchmark AR(1)
P/R =1 P/R =2 P/R =06
Fuels (Sample level) CLP ISK_AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH(Currencies) 0% 0% 0% 0% 0% 0% [50% 17% 0% 0% 0% 33%| 0% 0% 0% 0% 0% 0%
DM(Currencies) 0% 0% 0% 17% 0% 0% [33% 0% 0% 0% 0% 33%|17% 0% 33% 17% 33% 0%
PH (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%]|0% 0% 0% 0% 0% 0%
DM (Benchmark) 0% 0% 0% 17% 0% 0% | 0% 0% 0% 50% 0% 33%| 0% 0% 0% 0% 0% 0%

Weak Paradox: PH-NDM (Currencies) 0% 0% 0% 0% 0% 0% [17% 17% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%
Weak Paradox: PH-NDM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%]| 0% 0% 0% 0% 0% 0%
Weak Paradox: NPH-DM (Currencies) 0% 0% 0% 17% 0% 0% | 0% 0% 0% 0% 0% 0% [17% 0% 33% 17% 33% 0%
Weak Paradox: NPH-DM (Benchmark) 0% 0% 0% 17% 0% 0% | 0% 0% 0% 50% 0% 33%| 0% 0% 0% 0% 0% 0%

Strong Paradox: PH(+)-DM(-) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Strong Paradox: PH(-)-DM(+) 0% 0% 0% 0% 0% 0% |0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 0% 0% 0% 33% 0% 0% |17% 17% 0% 50% 0% 33%|17% 0% 33% 17% 33% 0%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.

Tables 18 and 19, show the two scenarios when the benchmark is the AR(1), in these results
we find cases of paradox, so there is evidence to support that both tests are not equivalent,
but the evidence is weak because the results we find depend on the estimation window. In

addition, the evidence to conclude that a test gives us more information is also weak.
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Table 19 Fuels - Paradox: Comparing test, Benchmark Random Walk at Pseudo Sample Level
Benchmark RW
P/R =1 P/R =2 P/R =06

Fuels - (Pseudo Sample level) CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
Coef (Currencies) 100% 17% 67% 33% 50% 67% 100% 50% 67% 17% 67% 67%|100% 0% 67% 33% 50% 67%

DM (Currencies) 0% 0% 33% 0% 33% 0% [33% 0% 33% 0% 0% 50%]|33% 0% 83% 33% 33% 33%

Coef (Benchmark) 0% 0% 0% 0% 0% 0%|0% 0% 0% 17% 0% 0% | 0% 0% 0% 0% 0% 0%

DM (Benchmark) 0% 0% 0% 0% 0% 0% |0% 0% 0% 33% 0% 0% | 0% 0% 0% 0% 0% 0%

Weak Paradox: C-NDM (Currencies) 100% 17% 33% 33% 17% 67% | 67% 50% 33% 17% 67% 17%| 67% 0% 0% 0% 17% 33%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Currencies) 0% 0% 0% 0% 0% 0% [0% 0% 0% 0% 0% 0% | 0% 0% 17% 0% 0% 0%
Weak Paradox: NC-DM (Benchmark) 0% 0% 0% 0% 0% 0% [ 0% 0% 0% 17% 0% 0% | 0% 0% 0% 0% 0% 0%
Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM(+) 0% 0% 0% 0% 0% 0%|0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Total Paradox 100% 17% 33% 33% 17% 67% |67% 50% 33% 33% 67% 17%| 67% 0% 17% 0% 17% 33%

Coef Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with

the Diebold-Mariano test and NC means that we do not reject with the correlation-based test.

Table 20 Fuels - Paradox: Comparing test, Benchmark Random Walk at Sample Level
Benchmark RW
P/R =1 PIR =2 P/R =06
Fuels - (Sample level) CLP_ISK AUD CAD NZD NOK |CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
PH (Currencies) 100% 17% 83% 33% 83% 100%|100% 50% 33% 17% 50% 67% [100% 50% 100% 50% 100% 83%
DM (Currencies) 0% 0% 33% 0% 33% 0% |33% 0% 33% 0% 0% 50%|33% 0% 83% 33% 33% 33%
PH (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%]| 0% 0% 0% 0% 0% 0%
DM (Benchmark) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 33% 0% 0%| 0% 0% 0% 0% 0% 0%
17% 17% 67% 50%

Weak Paradox: C-NDM (Currencies) 100% 17% 50% 33% 50% 100% | 67% 50% 0% 17% 50% 17% | 67% 50%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Currencies) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Benchmark) 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 0% 0%| 0% 0% 0% 0% 0% 0%

Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM() 0% 0% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Total Paradox 100% 17% 50% 33% 50% 100% | 67% 50% 0% 50% 50% 17% | 67% 50% 17% 17% 67% 50%

PH Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with

the Diebold-Mariano test and NPH means that we do not reject with the correlation-based test.

In the case of the RW at the sample level and at the pseudo-sample level (Tables 19 and 20)
in most of the paradox scenarios we reject the null hypothesis in favor of the currency model
using the correlation-based test while we do not reject using the Diebold-Mariano test, so
we find strong evidence to support that both tests are not equivalent and to support that the

correlation-based test provides more information than the Diebold-Mariano test.
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Table 21 Fuels - Paradox: Comparing test, Benchmark Driftless Random Walk at Pseudo Sample Level

Benchmark DRW
P/R =1 P/R =2 P/R =06
Fuels (Pseudo Sample level) CLP ISK AUD CAD NZD NOK |CLP ISK AUD CAD NZD NOK|CLP ISK AUD CAD NZD NOK
Coef (Currencies) 100% 67% 100% 50% 100% 100% [100% 67% 100% 50% 100% 83% |100% 0% 100% 50% 83% 67%
DM (Currencies) 0% 0% 0% 17% 33% 0% |17% 0% 33% 0% 0% 33%| 0% 0% 67% 17% 33% 33%
Coef (Benchmark) 100% 67% 100% 50% 100% 100% [100% 67% 100% 50% 100% 83% |100% 0% 100% 50% 83% 67%
DM (Benchmark) 0% 0% 0% 17% 33% 0% |17% 0% 33% 0% 0% 33%| 0% 0% 67% 17% 33% 33%

Weak Paradox: C-NDM (Currencies) 100% 67% 100% 33% 67% 100% | 83% 67% 67% 50% 100% 50% |[100% 0% 33% 33% 33% 33%
Weak Paradox: C-NDM (Benchmark) 0% 0% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%]| 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Currencies) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Weak Paradox: NC-DM (Benchmark) 0% 0% 0% 0% 0% 0% 0% 0% 0% 17% 0% 0% | 0% 0% 0% 0% 0% 0%

Strong Paradox: C(+)-DM(-) 0% 0% 0% 0% 0% 0% [ 0% 0% 0% 0% 0% 0%| 0% 0% 0% 0% 0% 0%
Strong Paradox: C(-)-DM(+) 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% 0%
Total Paradox 100% 67% 100% 33% 67% 100% | 83% 67% 67% 67% 100% 50% |100% 0% 33% 33% 33% 33%

Coef Represents the percentage of rejections using the correlation-based predictability test, DM Represents the percentage of rejections using the Diebolds-Mariano test.
"Currencies" indicates that the rejections are in favor of the model with currencies while "Benchmark" represents the rejections in favor of the model without currencies.
(+) indicates that we reject in favor of the test with currencies while (-) indicates that we reject in favor of the benchmark. Finally, NDM means that we do not reject with
the Diebold-Mariano test and NC means that we do not reject with the correlation-based test.

The table 21 show the results when the benchmark is the DRW, here we find strong evidence
supporting that both tests are not equivalent and that the correlation-based test provides

more information than the Diebold-Mariano test.
B) Paradox: comparing R?

The results are interesting, because we find that by using each criterion to get the R? out-of-
sample we have different results, showing that the criteria of correlation it is not equivalent
to the criteria of accuracy. The results in this section are also very interesting because we
find more evidence using the correlation criteria than using the accuracy criteria. We have
two scenarios that support our hypothesis, the first is that we have that one R? is statistical
significance and the other is not, so each criteria gives different information, and we also
have the scenario where each R? is statistical significance but gives the opposite information.
Both scenarios support the hypothesis that both criteria are not necessarily equivalent and

as we show in the following tables these scenarios occur frequently.

Base metals

The table 22 show interesting findings, because as we can see both criteria give us different
information, with the R? out of sample that we find using the regression we rejected the null
hypothesis more times than using the traditional R? of Goyal and Welch. In addition, as we

can see in table 22, there are some scenarios in which each R? is statistical significance but
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each criterion gives opposite information, which further supports our hypothesis that both
criteria are not necessarily equivalent. The results that we show in tables 22 - 24 are for one
windows of estimation (P/R = 0.6), for the rest of windows of estimation the results are

similar and can be find in the appendix.

Table 22 Forecasting base metals with currencies — Paradox: Comparing R?
Chilean exchange rate P/R=0.6
One-Step-AHead Alumir Copper Lead Nickel Tin Zinc Lmex
ARQ) R2 Beta 0.03** 0,02 0.06*** 0,01 0,03 0.01* 0.04**
R2 -0,01 0,01 -0.06* -0,02 -0,03 -0.02** -0,03
RW R2 Beta 0.03** 0.05* 0.04** 0.01* 0.03* 0.01* 0.06**
R2 -0,02 -0,03 -0,02 -0.03** -0,03 -0.03** -0,06
DRW R2 Beta 0.03** 0.05** 0.04* 0.02% 0.04* 0.02%  0.07**
R2 -0,02 -0,03 -0,03 -0.05** -0,03 -0,03 -0,06
Iceland exchange rate P/R=0.6
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
R2 Beta 0,01 0 0.06** 0 0.05* 0 0,02
AR(1)
R2 0,02 0.06** -0,02 -0,01 -0,05 0,01 0,02
RW R2 Beta 0,01 0,01 0.03* -0.01* 0.03** 0 0,02
R2 -0,01 0,02 0,01 0 -0.05* 0 -0,02
R2 Beta 0,01 0,02 0.03* 0 0.03*** 0 0.03*
DRW
R2 -0,01 -0,01 -0,02 -0.02% -0.05* 0 -0,03
Australian exchange rate  P/R=0.6
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR R2 Beta 0,01 -0,01 0.04* -0,01 0,03 0 0,01
R2 0,02 0.08* -0,01 0 -0,03 0 0,04
RW R2 Beta 0 0 0,01 0 0.03* -0,01 0,01
R2 0,02 0,01 0 0 -0,03 0 0
R2 Beta 0,01 0,01 0,01 0,01 0.03* 0 0,02
DRW
R2 0,01 0 0 -0.02* -0,03 0 0
Canadian exchange rate P/R=0.6
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
R2 Beta 0 -0,02 0.03** 0 0,01 0 0
AR(1)
R2 0,01 0.07* -0,03 -0,01 0 -0,01 0,03
RW R2 Beta 0 -0,01 0,01 -0.02%* 0 -0,01 0
R2 0,01 0,01 0,01 0.02* -0,01 0 0
DRW R2 Beta 0,01 0 0,01 -0.01* 0,01 0 0,01
R2 0,01 -0,01 0 0 -0,01 -0,01 -0,01
New Zealand exchange rai P/R =0.6
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
ARQ) R2 Beta 0,01 -0,02 0.05*** 0 0,03 0,01 0,01
R2 0,02 0.10** -0,04 -0,01 -0,02 -0,02 0,04
RW R2 Beta 0 -0.01* 0,02 -0,01 0,02 -0.01% -0,01
R2 0,01 0,01 -0,01 0 -0,03 0.01* 0
R2 Beta 0,01 0 0.02* 0 0.02* 0 0
DRW R2 0,01 0 -0,02 -0.02* -0,03 0 -0,01
South African exchangera P/R=0.6
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta 0,01 0,01 0.09% 0,01 0.05* 0,01 0,03
R2 0.08* 0.10* -0,03 -0,01 0 0,01 0,06
RW R2 Beta 0 0 0.03** 0 0.02* -0,01 0,01
R2 0 0 -0.03* -0.02* -0,03 0 -0,02
DRW R2 Beta 0,01 0,01 0.03** 0.01* 0.02* 0 0.02*
R2 0 -0,02 -0.05** -0.03** -0,03 0 0,03 _

"R2 Beta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are
constructed based on Goyal and Welch (2008) and Pincheira (2013).Statistical significance is evaluated with Diebold - Mariano (1995) and
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Fuels

With fuels we also find that with the correlation criterion we can obtain more information
than using the traditional R%. As we can see, in those scenarios we also have a similar
conclusion to the one we find with base metals, because as we can see by using each R? we
have different information, even in some cases opposite information, which shows that both

criteria are not equivalent.

Table 23 Forecasting fuels with currencies - Paradox: Comparing R?
Chilean exchange rate P/R=0.6
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil ~ Propane
AR(D) R2 Beta 0.05%* 0,01 0.04** 0.03* 0.06* 0.03*
R2 -0.04* 0,02 -0,04 -0,02 -0,05 -0,01
RW R2 Beta 0.04* 0.02* 0.02*% 0.05%* 0.07** 0.03**
R2 -0.04* -0,02 -0,02 -0,05 -0.07* -0,01
R2 Beta 0,04 0,03 0,02 0,05 0,07 0,03
DRW
R2 -0,02 -0,07 -0,01 -0,02 -0,04 0
Iceland exchange rate P/R=0.6
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil ~ Propane
R2 03 -0,01 024 ,01 .02* ,
AR(D) Beta 0.03 0,0 0.0 0,0 0.0 0,02
R2 0 0,07 -0,03 0 -0,01 -0,02
RW R2 Beta 0 -0,01 0,01 0 0,01 0,02
R2 0,01 0,01 -0,01 0 -0,01 -0,02
DRW R2 Beta 0 0 0,01 0,01 0,01 0,02
R2 0,02 -0,05 0 0,02 0,01 -0,02
Australian exchange rate  P/R =0.6
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Bet: .03 0 .03 0.02* .03** 0.02*
AR() eta 0.0 0.0 0.0
R2 -0,02 0,05 -0,03 -0.02% -0.04* -0,02
RW R2 Beta 0,01 0 0.01* 0.02** 0.02*%* 0.01*
R2 -0.01* -0,01 -0.02* -0.03* -0.04% -0.02*
R2 Bet: 0,01 0 0,01 0,02 0,03 0,02
DRW o
R2 0 -0,07 -0,01 -0,01 -0,02 -0,02
Canadian exchange rate P/R=0.6
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil ~ Propane
AR(D) R2 Beta 0.03** 0 0.03** 0,01 0.02** 0,01
R2 -0,01 0,07 -0.04* -0,01 -0.03** -0,01
RW R2 Beta 0 0 0.02%* 0 0.01* 0,01
R2 0 0 -0.02* -0,01 -0.03* -0,01
R2 B
DRW eta 0 0 0,02 0,01 0,02 0,01
R2 0,01 -0,06 -0,01 0,01 0 0
New Zealand exchange rai P/R = 0.6
One-Step-AHead WTT Brent  Natural Gas Kerosene Heating Oil ~ Propane
R2 B .04 .03* .02 .03 .02
AR() eta 0.0 0 0.03 0.0: 0.03 0.0:
R2 -0,03 0,05 -0,02 -0.03** -0.05** -0,02
RW R2 Beta 0,01 0 0,01 0,02 0.02* 0,01
R2 -0,02 -0,01 0 -0.03* -0.04* -0,02
R2 Beta 0,01 0,01 0,01 0,02 0,03 0,02
DRW
R2 -0,01 -0,07 0 -0,01 -0,02 -0,01
Norwegian exchange rate P/R = 0.6
One-Step-AHead WTI Brent  Natural Gas _ Kerosene Heating Oil __ Propane
R2 B .05 1 .04 .03* .06** .03*
AR() eta 0.05 0,0 0.0 0.03 0.06 0.03
R2 -0.04* 0,02 -0,04 -0,02 -0,05 -0,01
RW R2 Beta 0.04** 0.02* 0.02%* 0.05%* 0.07%* 0.03**
R2 -0.04* -0,02 -0,02 -0,05 -0.07* -0,01
R2 Beta 0,04 0,03 0,02 0,05 0,07 0,03
DRW
R2 -0,02 -0,07 -0,01 -0,02 -0,04 0

2ta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are
‘ucted based on Goyal and Welch (2008) and Pincheira(2013).Statistical significance is evaluated with Diebold - Mariano
and West (1996).
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Table 24 shows a summary of tables 22 and 23 where we can see the percentage of rejection

per test in the total comparisons, as we said, the evidence shows not only that both tests are

not equivalent, but also a strong proof that we can find more evidence using the correlation

test.

Table 24 Summary Paradox: Comparing R?

P/R=0.6 Base Metals Fuels
R2 Beta 31% 72%

AR(1)
R2 22% 22%
R2 Beta 44% 56%

RW
R2 19% 36%
R2 Beta 56% 0%

DRW
R2 19% 0%
R2 Beta 44% 43%

Total
R2 20% 19%

6. Summary and final remarks
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In the first section of this study, we evaluate the predictive ability at population and
sample level of exchange rates on the return of fuels and base metals. Then in the
second part of our study we made an empirical evaluation one step ahead using the
correlations criterion as an alternative approach to evaluate predictive models at the
sample level.

In the first section of our study, we find similar results to those find by Pincheira and
Hardy in their research and we also find new evidence of predictability at the
population level in both commodity groups, so the results of this section were a
contribution to previous research. On the other hand, the evidence of predictability
at the sample level was scarce and weak, but this was a result that we expected and
is the motivation to use an alternative evaluation criterion.

find

The results find strongly support that both criteria are not equivalent, so the use of
correlations can be an interesting alternative approach when evaluating predictive
models. On the other hand, the evidence we find to support that the correlation
criterion gives more information than the accuracy criterion at the sample level was

weaker, since it depended on the scenario in which it was being evaluated. However,
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the results find in the second section are only one step forward, so for future research

it may be interesting to evaluate the results find using the correlation criterion when

evaluating multiple steps forward at the sample level.
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8. Appendix

A. Forecasting Base Metals with currencies — In sample analysis.
Table A.1)  Forecasting base metals with Australian Dollar at multiple horizons - Table A.2)  Forecasting base metals with Iceland Krone at multiple horizons -
In sample analysis. In sample analysis.
Australian Dollar Iceland Krone
Aluminum H1 H3 H6 H9 H12 H15 H24 Alumi H1 H3 H6 H9 H12 H15 H24
AUD(t-h)+AUD(t-h-1,  -0,14 -0.60** -0.68** -0.64** -0.73* -0,55 -0,41 ISK(t-h)+ISK(t-h-1) ~ -0.18** -0.52** -0.79*** -0.88** -0.96™*  -0.86%* -0,31
Aluminum (t-h) 0,01 -0,01 -0,01 -0,23 -0,42 -0,32 -0.60* Aluminum (t-h) 0,03 0,12 0,09 -0,15 -0,32 -0,27 -0.49*
Constant 0 0,01 0,01 0,02 0,03 0,03 0,04 Constant 0 0,01 0,02 0,03 0,03 0,04 0,05
F-statistic 2,44 12,44 6,18 2,93 3,14 1,51 1,38 F-statistic 4,85 14,23 12,73 9,18 8,75 573 1,35
R-squared 0,02 0,09 0,05 0,02 0,02 0,01 0,01 R-squared 0,04 0,1 0,09 0,07 0,06 0,04 0,01
Copper H1 H3 H6 H9 H12 H15 H24 Copper H1 H3 H6 H9 H12 H15 H24
AUD(t-h)+AUD(t-h-1, 0,17 -0.54* -0,3 -0,43 0,29 -0,33 -0,22 ISK(t-h)+ISK(t-h-1) 0,23 -0.47* -0.54* -0.86* -0,61 -0,52 0,16
Copper (t-h) 0,08 0,16 0,13 -0,14 0 -0,05 0,04 Copper (t-h) 0,09 0.25* 0,12 -0,18 -0,03 -0,05 0,09
Constant 0,01 0,02 0,04 0,06 0,08 0,1 0.16* Constant 0,01 0,02 0,04 0,06 0,08 0.10* 0.16*
F-stadistic 4,38 8,34 13 0,71 0,34 0,29 0,13 F-statistic 7,55 9,36 3,51 4,65 1,91 1,11 0,12
R-squared 0,03 0,06 0,01 0,01 0 0 0 R-squared 0,05 0,07 0,03 0,03 0,01 0,01 0
Lead H1 H3 H6 H9 Hi12 H15 H24 Lead H1 H3 H6 H9 H12 H15 H24
AUD(t-h)+AUD(t-h-1,  -0.30* -0.60* -0,45 0 0,05 -0,14 -0,36 ISK(t-h)+ISK(t-h-1) ~ -0.35*** -0.69* -0.66™* -0,55 0,41 -0,26 -0,34
Lead (t-h) -0,08 -0,05 0,05 0,07 -0,01 -0,26 04 Lead (t-1) -0,08 -0,05 0,02 -0,05 -0,11 -0,28 -0,38
Constant 0,01 0,02 0,04 0,06 0,08 0,09 0.15* Constant 0,01 0,02 0,04 0,06 0,08 0,1 0.15*
F-statistic 3,93 5,45 1,84 0,07 0,01 0,41 0,8 F-statistic 7,63 10,43 4,52 1,74 0,69 0,6 0,87
R-squared 0,03 0,04 0,01 0 0 0 0,01 R-squared 0,05 0,07 0,03 0,01 0,01 0 0,01
Nickel H1 H3 Hé6 HY Hi12 Hi15 H24 Nickel H1 H3 Hé6 H9 Hi12 H15 H24
UD(t-h)+AUD(t-h-1,  -0,12 -0,23 -0,48 0,13 0,11 0,08 0,19 ISK(t-h)+ISK(t-h-1) -0,01 -0,18 -0,49 -0,19 0,1 -0,11 0,53
Nickel (t-h) 0,03 0,13 0,16 0,2 0,11 0,09 -0,24 Nickel (t-h) 0,06 0,16 0,2 0,15 0,08 0,06 -0,22
Constant 0 0,01 0,02 0,03 0,04 0,06 0,1 Constant 0 0,01 0,03 0,03 0,04 0,06 0,09
F-statistic 0,93 1,72 2,08 0,37 0,09 0,05 0,38 F-statistic 0,47 1,68 2,66 0,46 0,1 0,07 0,77
R-squared 0,01 0,01 0,02 0 0 0 0 R-squared 0 0,01 0,02 0 0 0 0,01
Tin H1 H3 Hé6 H9 H12 Hi15 H24 Tin H1 H3 H6 HY9 Hi12 Hi15 H24
AUD(t-h)+AUD(t-h-1, 0,2 -0.39* -0.74%* -0.70* -0.79* -0.98* -0,72 ISK(t-h)+ISK(t-h-1) -0.17* -0.54%*  0.84% -0.84* -0.74* -0,67 0,01
Tin (t-h) 0,1 0364 0,25 0,21 0,27 0,01 -0.78** Tin (t-h) 0.13* 0.38** 0.33* 0,28 0,38 0,19 -0,56
Constant 0,01 0,02 0,04 0,07 0,09 0.11* 0.18* Constant 0,01 0,02 0.05* 0.07* 0.09* 0.12* 0.17*
F-statistic 5,88 10,62 6,73 3,58 3,42 2,66 1,97 F-statistic 6,08 16,04 10,5 597 4,05 1,99 1,08
R-squared 0,04 0,07 0,05 0,03 0,03 0,02 0,02 R-squared 0,04 0,11 0,07 0,04 0,03 0,02 0,01
Zinc H1 H3 H6 H9 H12 H15 H24 Zinc H1 H3 H6 H9 H12 H15 H24
AUD(t-h)+AUD(t-h-1,  -0,06 -0,26 0,13 0,58 0,75 0,66 0,36 ISK(t-h)+ISK(t-h-1) 0,13 -0.44%* -0,27 -0,35 0,25 -0,28 -0,22
Zinc (t-h) -0,01 0,15 0,4 0,55 0,6 0,57 -0,04 Zinc (t-h) -0,01 0,16 0,33 0,34 0,35 0,34 -0,17
Constant 0 0,01 0,03 0,04 0,05 0,06 0,11 Constant 0 0,02 0,03 0,04 0,05 0,07 0,11
F-statistic 0,21 3,11 2,28 2,71 2,48 1,66 0,21 F-statistic 1,36 6,82 2,86 2,16 1,26 1,01 0,15
R-squared 0 0,02 0,02 0,02 0,02 0,01 0 R-squared 0,01 0,05 0,02 0,02 0,01 0,01 0
Lmex H1 H3 Hé6 HY Hi12 Hi15 H24 Lmex H1 H3 H6 HY Hi12 Hi15 H24
AUD(t-h)+AUD(t-h-1, 0,14 -0.45* -0,27 -0,19 0,1 -0,11 -0,1 ISK(t-h)+ISK(t-h-1) -0,18 -0.43* -0.53* -0,68 -0,54 047 -0,07
Lmex (t-h) 0,07 0,2 0,31 0,13 0,2 0,17 -0,1 Lmex (t-h) 0,09 0.29* 0,29 0,03 0,1 0,09 -0,07
Constant 0 0,01 0,03 0,04 0,06 0,07 0,11 Constant 0 0,01 0,03 0,05 0,06 0,07 0,11
F-statistic 4 9,95 3,16 0,6 0,45 0,29 0,03 F-statistic 6,48 12,39 6,38 4,17 2,19 1,33 0,03
R-squared 0,03 0,07 0,02 0 0 0 0 R-squared 0,05 0,09 0,05 0,03 0,02 0,01 0
HAC standard emors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange HAC standand enors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange
Rates Returis, ER(- 1) and ER(-2) represent_ the first and second lags of Exchange Rates Returns, we use thesame notation for Rates Retums, ER(- 1) and ER(-2) represent the first and second lags of Exchange Rates Returns, we use the same notation for
the commodities. H1, H6, HI2 and H24 represent the forecasting horizon, 1, 6, 12 and 24 months ahead. (*p<10%, **p<5%, the commodities. H1, H6, HI2 and H24 represent the forecasting horizon, 1, 6, 12 and 24 months ahead. (*p<10%, **p<5%,
p<1%.) p<1%.)
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Table A.3)

Forecasting base metals with Chilean Peso at multiple horizons -

In sample analysis.

Chilean Peso
Aluminum H1 H3 H6 H9 Hi12 Hi15 H24
CLP(t-1)+CLP(t-2) ~ 0.24**  -0.65"* -0.98** -0.92* -0.86™* -0,66 -0,39
Aluminum (t-h) 0 0,03 -0,04 -0,24 -0,38 -0,29 -0.54*
Constant 0 0,01 0,02 0,02 0,03 0,04 0,05
F-statistic 513 129 11,25 5,58 3,86 1,87 1,28
R-squared 0,04 0,09 0,08 0,04 0,03 0,01 0,01
Copper H1 H3 H6 H9 Hi12 H15 H24
CLP(t-1)+CLP(t-2) ~ 0.35"*  -0.70"*  -1.25"* -1.03** -0,64 -04 -0,51
Copper (t-h) 0,04 0,15 -0,13 -0,3 -0,08 -0,05 -0,03
Constant 0,01 0,02 0.04* 0,06 0,08 0,1 0.16*
F-statistic 8,54 10,45 8,89 3,6 1,13 0,35 0,38
R-squared 0,06 0,07 0,06 0,03 0,01 0 0
Lead H1 H3 H6 H9 Hi12 H15 H24
CLP(t-1)+CLP(t-2) ~ -0.36** 0,34 0,62 0,09 0,25 0,16 0,7
Lead (t-h) -0,08 0,03 0,03 0,06 0,03 -0,18 -0.46*
Constant 0,01 0,02 0,04 0,06 0,07 0,09 0.15*
F-statistic 4,77 1,81 2,58 0,09 0,16 041 1,33
R-squared 0,03 0,01 0,02 0 0 0 0,01
Nickel H1 H3 H6 H9 HI12 Hi15 H24
CLP(t-1)+CLP(t-2) -0.23* -0,29 -0,55 0,12 0,31 0,16 -0,08
Nickel (t-h) 0,02 0,13 0,16 0,19 0,14 0,1 0,29
Constant 0,01 0,01 0,02 0,03 0,04 0,06 01
F-statistic 1,88 19 2,22 0,36 0,21 0,07 0,35
R-squared 0,01 0,01 0,02 0 0 0 0
Tin H1 H3 H6 H9 Hi12 H15 H24
CLP(t-1)+CLP(t-2) ~ -0.25"** -0.53* -1.13% -1.02* -0,78 -0,78 -0,25
Tin (t-h) 0,11 0.37%* 0,25 0,22 0,35 0,15 -0.61*
Constant 0,01 0,02 0.05* 0,07 0,09 0.11* 0.18*
F-statistic 7,08 12,57 11,26 5,48 3,17 1,68 1,17
R-squared 0,05 0,09 0,08 0,04 0,02 0,01 0,01
Zinc H1 H3 Hé6 H9 Hi12 H15 H24
CLP(t-1)+CLP(t-2) -0.22% -0.51* -0,34 0,06 0,29 0,11 -0,32
Zinc (t-h) -0,05 0,1 0,28 0,4 0,46 041 -0,22
Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,11
F-statistic 2 5,67 2,78 1,46 1.2 0,79 0,16
R-squared 0,01 0,04 0,02 0,01 0,01 0,01 0
Lmex H1 H3 H6 H9 Hi12 H15 H24
D+CLP(t-2) 027 -056™*  -0.92** -0.67* -0,37 -0,25 -0,42
ex (t-h) 0,03 0,19 0,08 -0,03 0,11 0,12 -0,22
mstant 0,01 0,02 0,03 0,05 0,06 0,07 0,12
statistic 7,71 11,66 8,66 2,32 0,85 041 0,28
squared 0,05 0,08 0,06 0,02 0,01 0 0

wdand emors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange
ums, ER(~ 1) and ER(~2) represent  the first and second lags of Exchange Rates Returns, we use thesame notation for
nodities. H1, H6, H12 and H24 represent the forecastinghorizon, 1,6, 12 and 24 months ahead. (p<10%, **p<5%,

)
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Table A4)  Forecasting base metals with New Zealand Dollar at multiple horizons -

In sample analysis.

New Zealand Dollar

A H1 H3 H6 H9 Hi12 Hi15 H24
NZD(t-h)+NZD(t-h-1, 0,12 -0.49* -0.57% -0.57* -0.56* -0.58* 0,27
Aluminum (t-h) 0,03 0,06 0,06 -0,17 0,31 -0,3 -0.52*%
Constant 0 0,01 0,01 0,02 0,03 0,03 0,04
F-statistic 191 9,18 4,88 2,53 1,99 1,79 1,11
R-squared 0,01 0,07 0,04 0,02 0,02 0,01 0,01
Copper H1 H3 H6 H9 Hi2 H15 H24
NZD(t-h)+NZD(t-h-1, 0 -0,22 0,26 -0,33 0,16 -0,34 0
Copper (t-h) 0,14 0.29* 0,16 -0,09 0,06 -0,03 0,12
Constant 0,01 0,02 0,04 0,06 0,08 0,1 0.16*
F-statistic 2,76 4,99 1,25 0,46 0,17 0,35 0,06
R-squared 0,02 0,04 0,01 0 0 0 0
Lead H1 H3 H6 H9 H12 H15 H24
NZD(t-h)+NZD(t-h-1, -0.25* -0.52% 0,29 0,03 0,06 0,04 0,06
Lead (t-h) -0,06 -0,03 0,09 0,07 -0,01 -0,21 0,32
Constant 0,01 0,02 0,04 0,06 0,08 0,09 0.15*
F-statistic 2,75 4,33 1,08 0,07 0,02 0,36 0,57
R-squared 0,02 0,03 0,01 0 0 0 0
Nickel H1 H3 H6 H9 Hi12 H15 H24
NZD(t-h)+NZD(t-h-1, 0,04 -0,11 0,32 0,05 0,22 0,23 0,46
Nickel (t-h) 0,05 0,16 0,2 0,18 0,13 0,12 0,2
Constant 0 0,01 0,02 0,03 0,04 0,06 0,1
F-statistic 0,51 1,35 1,58 0,33 0,16 0,13 0,57
R-squared 0 0,01 0,01 0 0 0 0
Tin H1 H3 H6 H9 Hi12 Hi15 H24
NZD(t-h)+NZD(t-h-1, 0,15 -0.39* -0.66™* -0.58* 0,57 -0,78 0,18
Tin (t-h) 0,12 0.38* 0,31 0,28 0,37 0,12 -0.60%
Constant 0,01 0,02 0,04 0,07 0,09 0.11* 0.17*
F-statistic 4,82 10,84 6,21 3,04 2,61 195 1,14
R-squared 0,04 0,08 0,05 0,02 0,02 0,02 0,01
Zinc H1 H3 H6 H9 H12 H15 H24
NZD(t-h)+NZD(t-h-1,  -0,02 -0,24 0,04 0,49 0,63 0,45 0,22
Zinc (t-h) 0 0,17 0,37 05 0,53 0,49 0,09
Constant 0 0,01 0,03 0,04 0,05 0,06 0,11
F-statistic 0,03 3,06 2,19 2,39 2,12 12 0,12
R-squared 0 0,02 0,02 0,02 0,02 0,01 0
Lmex H1 H3 H6 H9 H12 H15 H24
NZD(t-h)+NZD(t-h-1, 0,02 -0,24 0,24 -0,16 -0,01 -0,13 0,11
Lmex (t-h) 0,13 0.31* 0,34 0,16 0,25 0,17 0,01
Constant 0 0,01 0,03 0,04 0,06 0,07 0,11
F-statistic 2,61 7,21 3,1 0,57 0,41 0,31 0,03
R-squared 0,02 0,05 0,02 0 0 0 0

HAC standard emors are computed according to Newey and West (1987, 1994). ER (ER=CLP, ISK and AUD) stands for Exchange
Rates Retuts, ER(- 1) and ER(-2) represent the first and second lags of Exchange Rates Returns, we use the same notation for
the commodities. H1, H6, H12 and H24 represent the forecastinghorizon, 1, 6, 12 and 24 months ahead. (*p<10%, **p<5%,
“p<1%,)



Table A.5)  Forecasting base metals with Canadian Dollar at multiple horizons - Table A.6)  Forecasting base metals with South African Rand at multiple horizons -

In sample analysis. In sample analysis.
Canadian Dollar South African Rand
Aluminum H1 H3 H6 H9 H12 Hi15 H24 A i H1 H3 Hé6 H9 H12 Hi15 H24
CAD(t-h)+CAD(t-h-1)  -0,15 -0.59* -0.81* 110 -11T -0,61 -0,31 ZAR(t-h)+ZAR(t-h-1) 0,06 -0,25 -0,27 -0.51* -0.63** -0.53* -0,21
Aluminum (t-h) 0,04 0,1 0,08 -0,2 -0,36 0,22 -0.49* Aluminum (t-h) 0,05 0,14 0,16 0,15 0,34 0,27 -0.50"
Constant 0 0,01 0,01 0,02 0,03 0,03 0,04 Constant 0 0,01 0,02 0,03 0,03 0,04 0,05
F-statistic 1,61 6,71 4,63 4,33 3,59 0,91 1,01 F-statistic 1,14 515 247 3,51 4,26 2,53 1,12
R-squared 0,01 0,05 0,03 0,03 0,03 0,01 0,01 R-squared 0,01 0,04 0,02 0,03 0,03 0,02 0,01
copper H1 H3 H6 H9 Hi2 Hi15 H24 Copper H1 H3 Hé6 H9 Hi2 Hi15 H24
CAD(t-h)+CAD(t-h-1)  -0,04 -0,14 -0,3 -0,9 -0,63 -0,09 -0,62 ZAR(t-h)+ZAR(t-h-1) 0,05 -0,18 -0,2 -0.63** -0,55 -0,56 -0,52
Copper (t-h) 0,13 0.32* 0,17 -0,18 -0,03 0,05 -0,01 Copper (t-h) 0,13 03 0,18 0,17 -0,05 -0,09 -0,02
Constant 0,01 0,02 0,04 0,06 0,08 0,1 0.16* Constant 0,01 0,02 0,04 0,06 0,08 0.10* 0.16*
F-statistic 2,8 44 1,05 1,52 0,66 0,04 0,34 F-statistic 3,03 51 1,24 3,06 1,88 15 0,84
R-squared 0,02 0,03 0,01 0,01 0,01 0 0 R-squared 0,02 0,04 0,01 0,02 0,01 0,01 0,01
Lead H1 H3 Hé6 H9 Hi2 Hi15 H24 Lead H1 H3 Hé6 H9 H12 HI15 H24
CAD(t-h)+CAD(t-h-1)  -0.39* 0,47 -0.60* 0,05 0,16 0,1 -0,87 ZAR(t-h)+ZAR(t-h-1) 0,15 -0,32 -0,29 -0,35 -0,34 -0,32 -0,43
Lead (t-h) -0,06 0,03 0,07 0,08 0 0,2 -0.44* Lead (t-h) -0,04 0,03 0,1 0 -0,1 -0,29 -0,4
Constant 0,01 0,02 0,04 0,06 0,08 0,09 0.15* Constant 0,01 0,02 0,04 0,06 0,08 0,1 0.15*
F-statistic 3,05 1,86 1,59 0,07 0,04 0,37 1,24 F-statistic 1,79 3,04 1,48 0,96 0,62 0,8 12
R-squared 0,02 0,01 0,01 0 0 0 0,01 R-squared 0,01 0,02 0,01 0,01 0 0,01 0,01
Nickel H1 H3 H6 H9 H12 Hi15 H24 Nickel H1 H3 H6 H9 H12 Hi15 H24
CAD(t-h)+CAD(t-h-1) 0,08 0,15 -0,37 -0,39 -0,47 0,35 -0,17 ZAR(t-h)+ZAR(t-h-1) 0,08 -0,28 -0,25 -0,41 -0,6 -0,42 0,03
Nickel (t-h) 0,07 0.19* 0,21 0,13 0,04 0,12 -0,3 Nickel (t-h) 0,04 0,13 0,21 0,1 -0,01 0 -0,27
Constant 0 0,01 0,02 0,03 0,04 0,06 0,1 Constant 0 0,02 0,02 0,04 0,05 0,06 0,09
F-statistic 0,56 1,32 1,41 0,51 0,26 0,13 0,36 F-statistic 0,84 2,49 1,59 1,12 1,31 0,52 0,35
R-squared 0 0,01 0,01 0 0 0 0 R-squared 0,01 0,02 0,01 0,01 0,01 0 0
Tin H1 H3 H6 H9 H12 Hi15 H24 Tin H1 H3 H6 H9 H12 Hi15 H24
CAD(t-h)+CAD(t-h-1)  -0,06 0,06 -0.72* -1.03* -1,02 -0,87 -0,72 ZAR(t-h)+ZAR(t-h-1) 0,1 0,02 -0,08 -0,35 -0,36 0,42 -0,13
Tin (t-h) 0.15* 0.48** 0.36* 0,27 0,36 0,19 -0.66™* Tin (t-h) 0,13 0.48** 0.44** 0,31 0,39 0,17 -0.60*
Constant 0,01 0,02 0,04 0,07 0,09 0.11* 0.17** Constant 0,01 0,02 0,04 0,07 0,09 0.12* 0.18**
F-statistic 3,35 7,92 4,75 3,69 3,11 1,29 1,53 F-statistic 4,29 7,91 3,07 2,36 2,23 1,13 1,13
R-squared 0,02 0,06 0,04 0,03 0,02 0,01 0,01 R-squared 0,03 0,06 0,02 0,02 0,02 0,01 0,01
Zinc H1 H3 Hé6 H9 H12 Hi15 H24 Zinc H1 H3 H6 H9 Hi12 Hi5 H24
CAD(t-h)+CAD(t-h-1)  -0,05 -0,33 -0,25 0,08 0,6 0,63 0,11 ZAR(t-h)+ZAR(t-h-1) 0,03 -0,13 0,07 -0,07 0,02 -0,06 -0,18
Zinc (t-h) 0 0,18 0,33 04 048 0,47 -0,12 Zinc (t-h) 0 0,19 0,38 0,37 0,39 0,37 -0,18
Constant 0 0,01 0,03 0,04 0,05 0,06 0,11 Constant 0 0,01 0,03 0,04 0,05 0,06 0,11
F-statistic 0,07 2,92 2,36 1,46 1,47 1,17 0,07 F-statistic 0,11 2,56 2,23 1,48 1,02 0,79 0,13
R-squared 0 0,02 0,02 0,01 0,01 0,01 0 R-squared 0 0,02 0,02 0,01 0,01 0,01 0
Lmex H1 H3 H6 H9 Hi2 Hi15 H24 Lmex H1 H3 Hé6 H9 H12 Hi15 H24
CAD(t-h)+CAD(t-h-1)  -0,05 -0,16 -0,33 -0,66 -0,44 0,03 -0,38 ZAR(t-h)+ZAR(t-h-1) 0,06 0,17 -0,14 -0.46* -0,44 0,4 -0,29
Lmex (t-h) 0,13 0.36* 0.34* 0,05 0,13 0,23 -0,15 Lmex (t-h) 0,12 0,34 0.38* 0,04 0,08 0,06 -0,16
Constant 0 0,01 0,03 0,04 0,06 0,07 0,11 Constant 0 0,01 0,03 0,05 0,06 0,07 0,12
F-statistic 2,64 6,13 3,01 1,47 0,76 0,25 0,14 F-statistic 3,04 6,97 291 248 1,8 1,16 0,3
R-squared 0,02 0,04 0,02 0,01 0,01 0 0 R-squared 0,02 0,05 0,02 0,02 0,01 0,01 0
HAC standard errors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange HAC standard enors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange
Rates Returns, ER(- 1) and ER(~2) represent the first and second lags of Exchange Rates Returns, we use thesame notation for Rates Returns, ER(- 1) and ER(-2) represent the first and second lags of Exchange Rates Returns, we use thesame notation for
:I’;ZETUL"HCS’ H1, H6, HI2 and H24 represent the forecastinghorizon, 1,6, 12and 24 months ahead. (*p<10%, **p<5%, Tep c((;r;lr;mdniesv HI, H6, H12 and H24 represent the forecastinghorizon, 1,6, 12and 24 months ahead. ("p<10%, **p<5%,
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B. Forecasting fuels with currencies — In sample analysis.

Table B.1)  Forecasting fuels with Chilean Peso at multiple horizons - Table B.2)  Forecasting fuels with Iceland Krone at multiple horizons -
In sample analysis In sample analysis
Chilean Peso Iceland Krone
WTI H1 H3 Hé H9 Hi2 H15 H24 WTI Hi1 H3 H6 H9 Hi12 Hi5 H24
CLP(t-h) 0479 S1.29%* 223" 197 186 162 -1.91%* ISK(t-h) -0,27 -0.59* SLA2¥ 142 -1.29%* -1.17% -0,58
WTI (t-h) 0.10** 0,12 036" 0.44% 043" 049 0.66™* WTI (t-h) 0.11* 0,06 -0.28* -0.45* 0.43* -0.50* -0.54*
Constant 0,01 0,02 0,04 0,05 0,05 0,06 0,09 Constant 0,01 0,02 0,03 0,05 0,06 0,07 0,09
F-statistic 8,45 11,47 20,55 11,42 8,02 5,77 6,4 F-statistic 5,59 3,46 7,51 9,3 6,09 4,92 2,2
R-squared 0,06 0,08 0,14 0,08 0,06 0,04 0,05 R-squared 0,04 0,03 0,05 0,07 0,05 0,04 0,02
Brent H1 H3 Hé6 HY9 H12 H15 H24 Brent H1 H3 Hé6 H9 Hi12 Hi15 H24
CLP(t-h) 0.67%%  1.34% 2390 1980 1900 1720 D140 ISK(t-h) -0.34* 0,55 SLA7 138 -1.23% -1.14% 0,62
Brent (t-h) 0,01 -0,23 -0.43%* 043" -0.43* -0.46* -0.64 Brent (t-h) 0,03 0,17 -0.36™ -0.42% -0.41% -0.44% -0.52**
Constant 0.01* 0,02 0,04 0,05 0,06 0,07 0,1 Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,1
F-statistic 7,83 9,97 21,17 10,33 7,64 5,78 6,87 F-statistic 3,5 2,79 8,03 8,05 5,38 4,36 2,51
R-squared 0,06 0,07 0,14 0,07 0,06 0,04 0,05 R-squared 0,03 0,02 0,06 0,06 0,04 0,03 0,02
Natural Gas H1 H3 Hé6 HY9 H12 H15 H24 Natural Gas H1 H3 Hé6 H9 HI12 Hi15 H24
CLP(t-h) 0,17 S1.48% 151 2210 177 -1.42% -0,69 ISK(t-h) -0,01 -0.63* SLI4R 2180 2,01 -1.46% -0,57
Natural gas (t-h) -0.16* -0.16% -0.19* -0.37%%* 033 047 -0.58"* Natural gas (t-h) -0.15% -0.16%* -0.20%* -0.40%*  -0.35"* 049" 0.59%
Constant 0,01 0,02 0,02 0,02 0,02 0,01 0 Constant 0,01 0,01 0,02 0,03 0,02 0,01 0
F-statistic 3,52 11,86 6,41 10,92 6,09 6,52 5,92 F-statistic 3,25 4,27 5,88 15,88 10,88 8,4 5,98
R-squared 0,03 0,08 0,05 0,08 0,05 0,05 0,05 R-squared 0,02 0,03 0,04 0,11 0,08 0,06 0,05
Heating Oil H1 H3 Hé H9 Hi2 Hi5 H24 Heating Oil H1 H3 Hé6 H9 Hi12 Hi15 H24
CLP(t-h) 051 SLA7M 2,020 220% 2080 J1.94% D33 ISK(t-h) -0.31% -0,5 SL19¥ J1e5™* -1.59% -1.60%* -0,94
Heating Oil (t-h) 0,06 -0,02 0,14 -0.29* 0,29 041 -0.84** Heating Oil (t-h) 0,06 0,03 0,11 0,31 0,31 0,45 0.72%
Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,09 Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,09
F-statistic 9,33 11,83 17,86 13,49 9,88 6,71 8,48 F-statistic 59 3,49 9,11 11,66 8,18 7,13 3,39
R-squared 0,07 0,08 0,12 0,09 0,07 0,05 0,07 R-squared 0,04 0,03 0,07 0,08 0,06 0,05 0,03
Propane H1 H3 Hé6 H9 H12 Hi15 H24 Propane H1 H3 Hé6 HY9 Hi12 Hi15 H24
CLP(t-h) 0490 106" 18T 2150 177 -1,12 0,84 ISK(t-h) -0.44% -0.67* S1.42%% 0 2.06M -1.60% -1.30* -0,38
Propane (t-h) 0,06 -0.21* 0.24* 0,15 0,19 -0.32% 0.64% Propane (t-h) -0,08 022 0.30%* 0,26 0.28* 040" 0.64%
Constant 0,01 0,01 0,03 0,04 0,04 0,04 0,06 Constant 0,01 0,01 0,03 0,04 0,04 0,05 0,06
F-statistic 3,58 7,33 10,69 8,98 4,32 2 3,6 F-statistic 4,35 4,68 9,84 12,81 545 3,5 3,16
R-squared 0,03 0,05 0,08 0,07 0,03 0,02 0,03 R-squared 0,03 0,03 0,07 0,09 0,04 0,03 0,03
Kerosene H1 H3 Hé6 HY9 H12 H15 H24 Kerosene H1 H3 Hé6 H9 HI12 Hi15 H24
CLP(t-h) -0.56™%  1.21% 222% D 36%* 23T J1.99% 2480 ISK(t-h) -0.29* -0,51 S1.22% 1657 -1.60% -1.61%%* -1
Kerosene (t-h) 0.07* -0,11 -0.25% -0.41% -0.37* -0.44* -0.85%* Kerosene (t-h) 0.09* -0,06 -0.18* -0.40%* -0,36 -0.46* -0.72%*
Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,09 Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,09
F-statistic 9,23 9,3 18,64 13,81 10,07 6,42 8,77 F-statistic 515 2,41 8,05 10,35 7,58 6,66 3,71
R-squared 0,06 0,07 0,12 0,1 0,07 0,05 0,07 R-squared 0,04 0,02 0,06 0,07 0,06 0,05 0,03
HAC standard enors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange HAC standard errors are computed according to Newey and West (1987, 1994). ER (ER=CLP, ISK and AUD) stands for Exchange
Rates Returns, ER(~ 1) and ER(=2) represent the first and second lags of Exchange Rates Returns, we use the same notation for Rates Returns, ER(~ 1) and ER(-2) represent  the first and second lags of Exchange Rates Returns, we use thesame notation for
:*h‘;ic;ruzx;\oditics, HI, H6, H12 and H24 represent the forecastinghorizon, 1,6, 12 and 24 months ahead. (*p<10%, **p<5%, ytr:;i(;l::zjmdities. HI, H6, H12 and H24 represent the forecastinghorizon, 1,6, 12 and 24 months ahead. (*p<10%, **p<5%,
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Table B.3)  Forecasting fuels with Australian Dolla at multiple horizons -

In sample analysis

Table B.4)  Forecasting fuels with Canadian Dollar at multiple horizons -

In sample analysis

Australian Dollar

Canadian Dollar

WTI Hi1 H3 H6 HY9 Hi12 Hi5 H24 WTI Hi1 H3 Hé6 H9 H12 H15 H24
AUD(t-h) -0,33 -0.83*  -1.09%* 115%™ -1.36™*  -1.53%*  -1.78%* CAD(t-h) -0,27 -0,39 -0.78* -1.34% 194 -1.10% -2.03*
WTI (t-h) 0.10** 0,11 -0.29** 0410 -0.44** -0.56** -0.74%* WTI (t-h) 0.12* -0,02 -0.20* -0.38** -0.45** -0.44* -0.68**
Constant 0 0,01 0,03 0,04 0,05 0,06 0,08 Constant 0 0,01 0,03 0,04 0,05 0,06 0,08
F-statistic 6 511 518 4,69 5,02 592 6,37 F-statistic 3,9 0,52 1,33 3,1 4,6 2,1 4,32
R-squared 0,04 0,04 0,04 0,04 0,04 0,04 0,05 R-squared 0,03 0 0,01 0,02 0,03 0,02 0,03

Brent H1 H3 H6 H9 Hi12 H15 H24 Brent Hi1 H3 Hé6 H9 Hi12 H15 H24
AUD(t-h) -0.58** -0.90** -1.13%* -1.16%* -1.43%* -1.57%* -2.02% CAD(t-h) -0.46* -0,45 -0.86** -1.33** -1.85%* -1.14* -2.30%*
Brent (t-h) 0 -0,22 -0.35%%*  -0.39%*  -0.44* -0.50%  -0.70%* Brent (t-h) 0,03 0,14 -0.28%  -036%* 041 -0.39* -0.64%*

Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,09 Constant 0,01 0,02 0,03 0,04 0,05 0,07 0,09
F-statistic 6,86 5,21 5,81 4,73 53 5,7 7,08 F-statistic 2,36 0,99 2,37 3,25 4,25 2,22 4,91
R-squared 0,05 0,04 0,04 0,04 0,04 0,04 0,06 R-squared 0,02 0,01 0,02 0,02 0,03 0,02 0,04
Natural Gas H1 H3 Hé6 H9 H12 Hi15 H24 Natural Gas H1 H3 Hé6 H9 H12 H15 H24
AUD(t-h) 0,16 -0,52 -1.34%* -1.69%* -1.52%* -1.24* -1,05 CAD(t-h) 0,04 -0,85 -1.71% -2.48% -2.36™ -1.52%* -043
Natural gas (t-h) -0.15% -0.16* -0.20% 038 -0.34%* 048" -0.60** Natural gas (t-h) -0.15% -0.16* -0.19% 0377 033 047" -0.58%*
Constant 0,01 0,01 0,01 0,02 0,01 0 -0,01 Constant 0,01 0,01 0,01 0,01 0,01 0 -0,01
F-statistic 3,53 2,95 6,1 8,49 5,66 6,32 6,95 F-statistic 3,25 3,24 4,76 8,35 6,02 5,52 5,46
R-squared 0,03 0,02 0,04 0,06 0,04 0,05 0,05 R-squared 0,02 0,02 0,04 0,06 0,05 0,04 0,04
Heating Oil H1 H3 H6 H9 H12 H15 H24 Heating Oil H1 H3 Hé6 H9 Hi2 H15 H24
AUD(t-h) -0.37* -0.81% 15 S1.34%%* 1680 -1.90™* 2210 CAD(t-h) -0.41* -0,58 -1.09% -176M 2397 1,690 -2.53%%
Heating Oil (t-h) 0,06 -0,01 -0,09 -0,24 0,3 -0.48* -0.91* Heating Oil (t-h) 0,06 0,04 -0,05 -0,25 -0,34 0,39 -0.88%*
Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,09 Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,09
F-statistic 6,23 6,42 6,25 5,61 6,75 7,61 8,94 F-statistic 4,04 1,74 2,47 41 5,88 2,64 5,73
R-squared 0,04 0,05 0,05 0,04 0,05 0,06 0,07 R-squared 0,03 0,01 0,02 0,03 0,04 0,02 0,05
Propane H1 H3 H6 HY9 Hi12 Hi15 H24 Propane Hi1 H3 Hé6 H9 Hi12 H15 H24
AUD(t-h) -0,36 -0.87* -1.14% -1.58%* -1.26%* -1.24% -1,02 CAD(t-h) -0,27 -0,73 -0,96 -1.89%* -1.53** 0,9 -0,61
Propane (t-h) -0,06 -0.22%* -0.23** -0,16 0,2 -0.36** -0.68*** Propane (t-h) -0,05 -0.18* -0.19* -0,12 -0,17 -0.30* -0.63**
Constant 0 0,01 0,02 0,03 0,04 0,04 0,05 Constant 0 0,01 0,02 0,03 0,03 0,04 0,05
F-statistic 2,23 5,91 4,97 5,56 2,57 2,64 4,07 F-statistic 0,66 2,55 1,91 3,61 1,75 1,1 3,14
R-squared 0,02 0,04 0,04 0,04 0,02 0,02 0,03 R-squared 0 0,02 0,01 0,03 0,01 0,01 0,03
Kerosene H1 H3 H6 H9 H12 H15 H24 Kerosene H1 H3 H6 H9 Hi12 Hi15 H24
AUD(t-h) -0.45% -0.86%* -1.34%* -1.49%* -1.82%* -1.98%* -2.45% CAD(t-h) -0,38 -0,48 -1.12%* -1.72% -2.54% -1.78%* -2.64%*
Kerosene (t-h) 0,07 -0,11 -0.20% -0.36* -0.38* -0.51%  -0.93%* Kerosene (t-h) 0.09* -0,03 -0,12 -0.34* -0.40%* -0.41* -0.87#*
Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,08 Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,08
F-statistic 7,31 5,26 7,24 6,25 7,24 7,48 9,78 F-statistic 3,86 0,71 2,12 3,69 6,1 2,77 5,88
R-squared 0,05 0,04 0,05 0,05 0,05 0,06 0,07 R-squared 0,03 0,01 0,02 0,03 0,05 0,02 0,05

IAC standard erors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange
ates Retums, ER(~ 1) and ER(-2) epresent  the first and second lags of Exchange Rates Returns, we use the same notation for
he commaodities. H1, H6, H12 and H24 represent the forecastinghorizon, 1,6, 12and 24 months ahead. (*p<10%, *p<5%,

#p<1%,)
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Table B.5)  Forecasting fuels with New Zealand Dollar at multiple horizons - Table B.6)  Forecasting fuels with Norwegian Krone at multiple horizons -

In sample analysis In sample analysis
New Zealand Dollar Norwegian Krone
WTI H1 H3 Hé6 H9 H12 H15 H24 WTI H1 H3 Hé6 H9 Hi2 H15 H24
NZD(t-h) 0,17 0,49 -1.25% 1120 -1.01** -1.31%% -1.03* NOK(t-h) -0,17 -0,13 -0,25 0,43 -0,59 041 -0,59
WTI (t-h) 0.13*** -0,03 -0.25% -0.35% -0,34 -0.46* -0.56** WTI (t-h) 0.12% 0,01 -0,15 -0.29% -0,31 -0,37 -0.54*
Constant 0 0,01 0,03 0,04 0,05 0,06 0,08 Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,09
F-statistic 3,87 1,93 7,32 4,8 32 4,85 3,26 F-statistic 4,4 0,24 0,67 1,65 2,02 1,57 24
R-squared 0,03 0,01 0,05 0,04 0,02 0,04 0,03 R-squared 0,03 0 0,01 0,01 0,02 0,01 0,02
Brent H1 H3 Ho6 H9 Hi12 H15 H24 Brent Hi1 H3 Hé6 HY Hi12 H15 H24
NZD(t-h) -0.39* -0,58 -1.28%F 1.12% -1.00%* -1.35%% -1.16* NOK(t-h) -0.29% -0,13 -0,29 -0,5 -0,65 -0,47 -0,76
Brent (t-h) 0,04 -0,15 031 034 -0.34* -0.41* -0.54** Brent (t-h) 0,04 -0,12 -0.25% -0.31% -0.34* -0.35* -0.53*
Constant 0 0,02 0,03 0,04 0,05 0,06 0,09 Constant 0,01 0,02 0,03 0,05 0,06 0,07 0,1
F-statistic 3,64 2,52 7,6 4,7 3,26 4,74 3,68 F-statistic 3,24 0,64 1,69 2,29 2,51 1,85 3,09
R-squared 0,03 0,02 0,06 0,04 0,02 0,04 0,03 R-squared 0,02 0 0,01 0,02 0,02 0,01 0,02
Natural Gas H1 H3 Hé6 H9 H12 Hi15 H24 Natural Gas H1 H3 Hé6 H9 H12 H15 H24
NZD(t-h) 0,07 -0,49 -1.31* -1.75% -1.58%%*  -1.57% -1,03 NOK(t-h) 0,12 -0,04 -0,15 -0,58 -0,46 -0,08 0,4
Natural gas (t-h) -0.15% -0.16* -0.19% 0377 -0.33** 048" 059 Natural gas (t-h) -0.15* -0.16* -0.18* 036" 032" 047 -0.58
Constant 0,01 0,01 0,01 0,01 0,01 0 -0,01 Constant 0 0,01 0,02 0,02 0,02 0 -0,01
F-statistic 33 2,78 5,89 8,98 6 7,89 6,91 F-statistic 3,51 1,53 1,17 3,89 2,44 39 5,72
R-squared 0,02 0,02 0,04 0,07 0,04 0,06 0,05 R-squared 0,03 0,01 0,01 0,03 0,02 0,03 0,04
Heating Oil H1 H3 Hé6 H9 H12 H15 H24 Heating Oil H1 H3 Hé6 H9 H12 H15 H24
NZD(t-h) -0,25 -0,51 S1.22%% 1350 135% J170™ 1460 NOK(t-h) -0.28* -0,36 -0.44* 076" -0.91% -0.80* -1,01
Heating Oil (t-h) 0,09 0,06 -0,06 -0,19 -0,19 -0,38 -0.72%* Heating Oil (t-h) 0,06 0,05 0,01 0,17 0,2 -0,32 -0.74*
Constant 0,01 0,02 0,03 0,04 0,05 0,06 0,08 Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,1
F-statistic 3,8 2,92 7,42 6,01 4,53 6,42 4,97 F-statistic 593 2,36 1,57 2,9 3,21 2,33 4,13
Resquared 0,03 0,02 0,05 0,04 0,03 0,05 0,04 Resquared 0,04 0,02 0,01 0,02 0,02 0,02 0,03
Propane H1 H3 Hé6 H9 H12 H15 H24 Propane H1 H3 Hé6 H9 Hi2 H15 H24
NZD(t-h) -0,28 0,6 -1.10%* -1.46™ -0.94** -1.24% -0,6 NOK(t-h) -0.25* -0,42 -0.59* -1.00%* 0,74 -0,44 -0,08
Propane (t-h) -0,05 -0.18* -0.21% -0,12 -0,15 -0.33* -0.63** Propane (t-h) -0,05 -017 -0,17 -0,07 -0,13 -0,27 -0.60***
Constant 0 0,01 0,02 0,03 0,03 0,04 0,05 Constant 0,01 0,01 0,03 0,04 0,04 0,04 0,06
F-statistic 1,44 34 4,82 4,87 1,53 2,71 3,36 F-statistic 1,96 2,94 2,54 3,79 1,58 1,06 2,97
R-squared 0,01 0,03 0,04 0,04 0,01 0,02 0,03 R-squared 0,01 0,02 0,02 0,03 0,01 0,01 0,02
Kerosene H1 H3 Hé6 HY9 Hi12 Hi15 H24 Kerosene H1 H3 Hé6 HY9 H12 H15 H24
NZD(t-h) -0,29 0,5 S1.34%% 1.42% -1.41% -1.73%% 1597 NOK(t-h) -0.29% -0,27 -0,41 -0.73* -0.93* -0.85* -1,03
Kerosene (t-h) 0.10%* -0,03 -0,15 -0.30% -0,26 -0.40* -0.73%* Kerosene (t-h) 0.08* -0,03 -0,07 -0.27% -0,27 -0,35 -0.74*
Constant 0 0,02 0,03 0,04 0,05 0,06 0,08 Constant 0,01 0,02 0,04 0,05 0,06 0,07 0,09
F-statistic 4,48 1,85 7,71 6,02 4,54 6,03 54 F-statistic 5,87 0,87 1,08 2,6 3,15 2,48 4,23
R-squared 0,03 0,01 0,06 0,04 0,03 0,05 0,04 R-squared 0,04 0,01 0,01 0,02 0,02 0,02 0,03
HAC standard envors are computed acconding to Newey and West (1987, 1994). ER (ER= CLP, 1SK and AUD) stands for Exchange HAC standard emors are computed according to Newey and West (1987, 1994). ER (ER= CLP, ISK and AUD) stands for Exchange
Rates Returns, ER(- 1) and ER(-2) represent  the first and second lags of Exchange Rates Returns, we use thesame notation for Rates Returns, ER(~ 1) and ER(-2) represent  the first and second lags of Exchange Rates Returns, we use thesame notation for
the commodities. H1, H6, HI2 and H24 represent the forecastinghorizon, 1,6, 12 and 24 months ahead. (*p<10%, *p<5%, the commodities. H1, H6, HI2 and H24 represent the forecastinghorizon, 1,6, 12 and 24 months ahead. (p<10%, **p<5%,
p<1%) p<1%)
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C. Forecasting base metals with currencies — Out sample analysis P/R = 0.6.

Table C.1)  Forecasting base metals with Chilean Peso at Table C.2)  Forecasting base metals with Iceland Krone at
multiple horizons — Out of sample analysis at population level. multiple horizons — Out of sample analysis at population level.
Chilean exchange rate  P/R=0.6 Iceland exchange rate P/R=0.6
ENCNEW ENCNEW
One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 3.72%% 6,417 7.48% 1.75% 2.67% 2.07% 597 AR(1) 1.37% 2.78% 586" -0,02 2.13% 0,46 2.67%
RW 3.25% 6.09* 416" 2.20% 427 1.82%  7.23% RW 1.64* 1.84%  3.03" 0,26 3.73% 0,46 3.01%
DRW 3.06™* 5320  3.77%% 2.08" 3.49%% 1.67* 6.52* DRW 1.45% 1.84* 3.38** 0,14 3.57%% 0,29 2.78"
three-Step-AHead Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex three-Step-AHead Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex
AR(1) 550 4.63%  2.44% -0,62 0,46 1.70%  3.39%* AR(1) 4.80%* 1.05% 3.18% 0,34 0,57 1.25% 1717
RW 414 5.07% 1.59* 0,32 2.11% 2.99% 575" RW 4.78% 0,77 0,22 0,78 2.46™ 1.68™ 2.75%
DRW 3.41%% 3.37%% 0,84 0,12 0,73 2.41% 4.17%% DRW 3.89* 0,83 1.12* 0,46 2.54* 1.34* 2.32%
Six-Step-AHead Aluminum__Copper  Lead  Nickel  Tin Zinc  Lmex Six-Step-AHead Aluminum _Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 4.55%% 7417 5.39% 0,47 4.16™* 0 4.39% AR() 5.77%% 0,87 5.91%* 0,78 1.39* 0,18 1.50%
RW 5.72%% 7.57%%  5.57%* 1.42% 6.19%* 0,6 6.80%* RW 7.04%% 1.13* 4.66™* 1.01* 3.09" 03 2.62%
DRW 4.61%* 530" 4.49% 1.15* 3.83* 0,19 4.87%% DRW 5.61% 1.15% 6.14% 0,67 2.85" 0,12 2.16™
Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex Nine-Step-AHead Aluminum  Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 2.37% 2.32% -1,59 -0,65 1.77% -0,18 1.06* AR(1) 5.28% 0,83 1.42% 0,31 1.11* 0,68 1.60%
RW 2.99% 2.27% -1,01 -0,33 2.84% -0,22 1.79% RW 5.92%% 1.49% 1.24% 0,4 2.19% 1.00% 2.38%
DRW 2.46™ 1.25% -0,81 -0,3 1.58% -0,19 1.03* DRW 4.95%% 1.63% 2.22% 0,42 191 0,76 2.10%
Twelve-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 2.05% 1.07% -3,76 -2,11 0.95% -1,22 03 AR(1) 4.30% 0,62 0,48 -0,69 0,2 -0,4 1.05*
RW 1.67% 1.07% -3,41 -1,65 1.40% -1,07 0,49 RW 4.447% 0.98% 0,37 -0,44 0,8 -0,07 1.43*
DRW 1.50% 0,75 2,6 -1,3 0,91 -0,54 0,38 DRW 371 1.19% 0,81 -0,29 0,77 -0,02 1.39%
Fifteen-Step-AHead ___ Aluminum_Copper __ Lead __ Nickel __ Tin Zinc __ Lmex Fifteen-Step-AHead ___ Aluminum__Copper __ Lead _ Nickel __ Tin Zinc __ Lmex
AR(1) 0,74 0,13 1,56 1,34 0,6 -1,01 0,12 AR(1) 2.40% 0,23 0,06 0,43 0,18 0,45 0,49
RW 0,52 0,03 -1,58 1,26 0,74 0,8 0,07 RW 2.38% 0,31 0,04 0,42 0,04 0,2 0,57
DRW 0,35 -0,16 -0,43 -0,88 0,34 -0,58 -0,19 DRW 1.92% 0,57 0,32 -0,25 0,25 -0,15 0,64
T Step-AHead _ Alumis Copper _ Lead __ Nickel Tin Zinc Lmex Twentyfour-Step-AHead _ Aluminum _Copper  Lead __ Nickel Tin Zinc Limex
AR(1) -0,67 -0,21 0,68 -1,61 -1,05 0,11 -0,31 AR(1) 0,45 0,15 -0,78 0.92* 0,3 0,63 0,45
RW 0,73 -0,61 0,14 1,94 1,14 0,23 0,6 RW 0,38 0,08 0,28 0,75 0,52 0,73 0,46
DRW -0,88 -1,15 -0,72 -1,26 -1,3 -0,17 -0,9 DRW 0,32 1.14% 1.38% 1.21% 1.66" 0.94% 1.13*
10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table C.3) Forecasting base metals with Australian Dollar at Table C.4)  Forecasting base metals with Canadian Dollar at
multiple horizons — Out of sample analysis at population level. multiple horizons — Out of sample analysis at population level.
Australian exchange rate  P/R=0.6 Canadian exchange rate__ P/R=0.6
ENCNEW ENCNEW
One-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,6 1.78% 4.10% 0,28 1.64% 0,08 1.22* AR(1) 0,36 -0,25 3.25% -1,43 -0,24 0,08 -0,14
RW 0,48 1.55% 1.75" 0,6 3.75%% 0,01 1.92% RW 0,43 0,37 1.62% -0,81 0,91 0,03 0,87
DRW 0,45 1.05% 1.48% 0,51 3.37%% 0,02 1.56% DRW 0,36 0,04 1.22% -0,76 0,7 0,1 0,62
three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 9.98"% 5.33% 515" -0,51 1.61% 0.98* 4.53 AR(1) 2,95 -0,55 0,2 -0,64 -0,63 -0,15 -0,42
RW 7.88%* 6.37%% 2.60™* 0,21 4.13% 1.96™ 7.18%* RW 2.38* -0,86 -0,83 -0,44 0,11 0,23 0,03
DRW 7.60%* 4.95% 1.42* 0,15 3.33% 1.78% 6.04% DRW 2.00% -2,02 -2,13 -0,31 -0,13 -0,02 -0,92
Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 4.26™ 1.24* 3.54 0,22 2.39% -0,94 0.96* AR(1) 1.42% 0,47 2.04% -0,15 1.93% 0,22 0,64
RW 5.79%%* 2.26"™ 3.71%% 1.16* 4.37%% -0,17 3.44 RW 2.20% 0.95* 2.62* 0,51 3.32% 0,39 1.85"
DRW 5.69"* 2.06™ 3.23% 1.20% 3.53%* -0,07 3.12%% DRW 1.85 0,47 1.56" 0,65 2.56™ 0,34 1.25%
Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 2.04% 0,55 -2,12 -1,76 1.14% -2,43 -0,68 AR(1) 2.12% 1.94% -1,56 0,07 1.74% -0,7 1.10%
RW 2.53% -0,02 1,43 20,93 2.00%  -1,64 -0,05 RW 2.41% 1.66%  -1,11 0,32 260"  -0,51 1.48*
DRW 2.60"* 0,24 -0,77 -0,67 1.64* -1,22 0,2 DRW 2.21% 1.14* -0,35 0,49 1.82* -0,25 1.08*
Twelve-Step-AHead _ Aluminum _Copper _ Lead  Nickel  Tin Zinc  Lmex Twelve-Step-AHead  Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex
AR(1) 2.03* -0,64 3,17 -2,89 0,86 -3,82 -4 AR(1) 2.08% 0.92% -2,39 -1,51 1.08* -1,56 0,33
RW 1.34% -0,62 -2,89 -1,78 1.48* -2,86 -0,95 RW 1.81% 0,88 -2,27 -0,97 1.71% -1,45 0,52
DRW 1.41* -0,14 -2,2 -1,43 1.14* -2,33 -0,54 DRW 1.68" 0.96* -1,05 -0,47 1.07% -0,9 0,63
Fifteen-Step-AHead  Aluminum _Copper  Lead  Nickel  Tin Zinc  Lmex Fifteen-Step-AHead  Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 0,62 -0,36 -1,17 -2,53 0,79 -3,53 -1,23 AR(1) 0,41 -0,54 -0,78 2,41 0,45 -0,78 -0,55
RW 0,07 -0,46 -1,51 -2,06 0.93* -2,66 -09 RW 0,26 -0,7 -0,82 2,2 0,6 -0,73 -0,53
DRW 0,07 -0,1 1,21 -1,56 0,45 -2,09 -0,59 DRW 0,18 0,1 0,09 -1,25 0,3 -0,33 -0,08
Twentyfour-Step-AHead _ Aluminum__Copper __ Lead Nickel Tin Zinc Lmex Twentyfour-Step-AHead  Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,47 -0,32 0,01 -0,94 03 -0,39 -0,38 AR(1) 0,02 0,08 0,72 -1,11 0,15 0,17 0,03
RW 0,3 -0,19 -0,48 -1,25 0,04 0,15 -0,08 RW 0,01 -0,07 0,22 -1,55 -0,21 0,35 -0,1
DRW 03 0,58 0,03 -0,14 0,06 0,72 0,55 DRW -0,02 0,07 -1,39 -0,24 -0,16 0,03 0,08
10%, 5% and 1% critical values are 0.764, 1161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

42



Table C.5)  Forecasting base metals with New Zealand Dollar at multiple

horizons — Out of sample analysis at population level.

Table C.6)  Forecasting base metals with South African Rand at

multiple horizons — Out of sample analysis at population level.

New Zealand exchange rate  P/R=0.6 South Africa exchange rate  P/R=0.6
ENCNEW ENCNEW
One-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 0,51 -0,48 4.71%% -0,61 1.01* -0,27 -0,52 AR(1) 01 0,57 3.97%% 0,84 0,85 0,15 0,75
RW 0,41 -0,2 2.49% 0,14 2.68% -0,34 0,49 RW 0,55 1.12* 3.05%* 1.32% 2.29% 0,01 1.96"
DRW 0,42 -0,35 2.38™ 0,17 2.48% -0,24 0,42 DRW 0,4 0,89 2.87%% 1.07* 1.84% -0,05 1.61%
three-Step-AHead Aluminum _Copper _ Lead  Nickel __ Tin Zinc  Lmex three-Step-AHead Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex
AR(1) 6.95%* 1.33* 5.80%* -0,94 1.51% 0,74 1.75% AR(1) 0,62 -0,45 2.77% 0,46 -0,28 -0,56 -0,34
RW 5.64" 2.77% 3.69%* 0,13 3.66™* 1.92% 4.51%% RW 0,56 -0,29 1.73% 1.04% -0,23 -0,2 0,66
DRW 5.53"* 2.09** 2.93** 0,17 2.98* 1.91* 3.92* DRW -0,11 -0,73 1.54% 0,54 -0,38 -0,41 0
Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum _ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 4.01 1.01* 2.02% -0,69 2.20™ -1,14 0,81 AR(1) 0,19 -0,29 1.51% -0,06 -0,95 0,01 -0,44
RW 5.36"* 1.97% 2.79% 0,57 3.96%* -0,39 3.20%* RW 0.95* -0,11 1.67% 0,16 -0,83 -0,67 -0,04
DRW 5.48% 2.26% 2.99 0,82 3.35% -0,15 3.31%% DRW 0,29 -0,28 1.46* -0,16 -0,86 -0,43 -0,28
Nine-Step-AHead Aluminum_ Copper _ Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum_ Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 216" 0,69 1,49 2,4 0,76 1,97 0,19 AR(1) 1.27* 0.94% 0,21 0,07 0,7 0,18 0,19
RW 2.67% 0,35 -0,89 -1,5 1.54% -1,54 0,23 RW 1.59% 1.42* 03 0,01 -0,4 -0,61 0,85
DRW 2.81% 0,67 -0,08 -1,17 1.26* -1,16 0,56 DRW 1.02* 0,69 0,01 -0,02 -0,53 -0,4 0,34
Twelve-Step-AHead Aluminum _ Copper  Lead  Nickel  Tin Zinc  Lmex Twelve-Step-AHead  Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 1.45* -0,68 -3,5 -3,49 0,45 -3,06 -1,35 AR(1) 1.74% 1.33* -0,25 0,29 -0,58 -0,16 0,7
RW 1.04* 0,72 3,14 2,41 0,84 2,61 1,18 RW 1.80% 171% 0,33 0,32 0,28 0,38 117+
DRW 1.12* -0,11 -2,21 -1,98 0,73 -2,12 -0,64 DRW 1.17* 1.38% -0,61 0,42 -0,37 0,17 0,86
Fifteen-Step-AHead Aluminum__Copper  Lead _ Nickel __ Tin Zinc  Lmex Fifteen-Step-AHead Aluminum__Copper  Lead _ Nickel __ Tin Zinc  Lmex
AR(1) 1.02% -0,07 -1,45 -2,73 0,18 -2,72 -0,84 AR(1) 0,39 0,67 -0,59 0,43 -0,35 -0,17 0,28
RW 0,58 0,18 1,6 2,38 0,28 2,28 0,73 RW 0,46 0,8 0,28 0,39 0,29 -0,47 04
DRW 0,59 0,3 -0,82 -1,85 -0,11 -1,75 -0,34 DRW 0,1 0,74 0,24 0,52 -0,15 -0,01 0,36
Twentyfour-Step-AHead _ Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex Twentyfour-Step-AHead _ Aluminum_Copper _ Lead _ Nickel _ Tin Zinc  Lmex
AR(1) 0,52 0,07 -0,48 -0,57 0,2 -0,11 -0,03 AR(1) -0,32 0,08 -0,58 -0,24 0,19 -0,61 -0,06
RW 0,54 0,2 -0,82 -0,86 0,32 0,24 03 RW -0,21 -0,13 -0,28 -0,36 0,6 -0,43 -0,17
DRW 0,57 1.09* 0,76 0,09 0,58 0,77 1.00% DRW -0,36 -0,19 0,6 0,02 1.83* -0,11 0,01
10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table C.7)  Forecasting base metals with Chilean Peso at multiple horizons — Table C.8)  Forecasting base metals with Iceland Krone at multiple horizons —
Out of sample analysis at sample level. Out of sample analysis at sample level.
Chilean exchange rate  P/R=0.6 Iceland exchange rate  P/R=0.6
Ratios DM Ratios DM
One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex
AR(1) 0,97 0.93* 0.93* 0.97 0,99 0.97% 0.93* AR(1) 1 0,98 0,97 1 0.98* 1 0,97
RW 0,98 0,97 0,98 0.97% 0,97 0.97% 0,94 RW 0,99 1,02 1,01 1 0.95% 1 0,98
DRW 0,99 0,98 0,98 0.97% 0,98 0.98* 0,95 DRW 1 1,01 1 1 0.95% 1 0,99
three-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc _ Lmex three-Step-AHead Aluminum_Copper __Lead _ Nickel __ Tin Zinc __ Lmex
AR(1) 1 0,99 0,98 1,02 1,04 0,99 1 AR(1) 0,98 1,04 1,11 1 1,03 1,01 1,03
RW 1,05 1,03 1 1 1,03 0,97 1,01 RW 1 1,07 1,17 0,99 1,01 1,01 1,04
DRW 1,07 1,07 1,02 1 1,06 0,98 1,05 DRW 1,02 1,07 1,15 1 1 1,01 1,05
Six-Step-AHead Aluminum__Copper  Lead  Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper  Lead  Nickel Tin Zinc Limex
AR(1) 1,04 0,98 0.92% 1 0,98 1 0,99 AR(1) 0,98 1,02 0,96 0,99 1,01 1 1,01
RW 1 0,96 0.93* 0,99 0,95 1 0,97 RW 0,96 1,02 0,99 0,99 0,98 1 1
DRW 1,03 1,01 0,96 1 0,99 1,01 1,01 DRW 0,99 1,02 0,97 1 0,98 1 1,01
Nine-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 1 1 1,04 1,02 0,99 1,01 1 AR(1) 0,94 1,03 1 0.99* 0,99 0,99 1
RW 0,97 0,98 1,02 1,01 0,96 1,01 0,98 RW 0,93 1 1 0,99 0,97 0,98 0,98
DRW 0,99 1 1,02 1,01 0,99 1,01 1 DRW 0,95 1 0,98 0.99% 0,98 0,99 0,99
Twelve-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum__ Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 0,98 0,98 1,12 1,06 0,98 1,04 1 AR(1) 0,95 1 0,99 1,02 1 1,01 0,99
RW 0,97 0,98 1,1 1,04 0.98* 1,03 0,99 RW 0,94 0,99 1 1,01 0,99 1 0,98
DRW 0,98 0,99 1,09 1,03 0,99 1,02 0,99 DRW 0,96 0,98 0,98 1,01 0,99 1 0,98
Fifteen-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Fifteen-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,99 1 1,05 1,03 0,99 1,03 1 AR(1) 0,97 1 1 1,01 1,01 1,01 0,99
RW 0,99 1 1,05 1,03 0,99 1,02 1 RW 0,96 1 1 1,01 1 1 0,99
DRW 1 1,01 1,03 1,02 1 1,02 1,01 DRW 0,97 0,99 1 1,01 1 1 0,99
Twentyfour-Step-AHead _ Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex Twentyfour-Step-AHead _ Aluminum _Copper _ Lead _ Nickel _ Tin Zinc  Lmex
AR(1) 1,03 1,01 0,99 1,05 1,03 1 1,01 AR(1) 0,99 1 1,03 0,98 0,99 0,99 0,99
RW 1,02 1,02 1 1,05 1,03 1 1,02 RW 0,99 1 1,01 0,99 0,99 0,98 0,99
DRW 1,03 1,04 1,02 1,04 1,04 1,01 1,03 DRW 0,99 0,97 0,97 0,98 0,96 0,98 0,97

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,**p<0.01.
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Table C.9)  Forecasting base metals with Australian Dollar at multiple horizons

— Out of sample analysis at sample level.

Table C.10)  Forecasting base metals with Canadian Dollar at multiple horizons

— Out of sample analysis at sample level.

Australian exchange rate  P/R=0.6 Canadian exchange rate  P/R=0.6
Ratios DM Ratios DM
One-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 1,02 0,98 0,97 1 1 1 0,99 AR(1) 1,01 1,01 0,98 1,04 1,01 1 1
RW 1,02 1,01 1 1 0,97 1 1 RW 1,01 1,01 1,01 1,02 0,99 1 1
DRW 1,02 1,02 1,01 1 0,98 1 1,01 DRW 1,01 1,01 1,02 1,02 1 1 1
three-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 0.92* 0,96 0,98 1,01 0,99 0,99 0,97 AR(1) 1 1,02 1,03 1,02 1,01 1,02 1,02
RW 0,96 0,97 1,03 1 0,97 0,98 0,96 RW 1,04 1,06 1,07 1,01 1,01 1,02 1,05
DRW 0,97 1 1,06 1,01 0,98 0,98 0,98 DRW 1,05 1,09 1,11 1,01 1,01 1,02 1,08
Six-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 0,97 0.98%  0.94% 1 0,97 1,02 0.98** AR(1) 1,02 0,99 0.97% 1 0,98 1 0,99
RW 0,94 0.96* 0.95% 0,98 0.94% 1 0.95% RW 1,01 0,99 0.97% 0,99 0.96* 1 0,98
DRW 0,94 0,97 0.97% 0,98 0,96 1 0,96 DRW 1,02 1 1 0,99 0,97 1 1
Nine-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 0,98 0.99* 1,06 1,05 0,98 1,09 1,02 AR(1) 1 0,98 1,04 1 0,98 1,02 0,99
RW 0,96 1 1,03 1,02 0.97% 1,05 1 RW 0,98 0,98 1,03 1 0,97 1,01 0,98
DRW 0,96 1 1,02 1,02 0.97% 1,04 1 DRW 0,99 1 1,01 0,99 0,98 1,01 0,99
Twelve-Step-AHead __ Aluminum_Copper __ Lead __ Nickel __ Tin Zinc __ Lmex Twelve-Step-AHead ___ Aluminum_Copper _ Lead __ Nickel __Tin Zinc __ Lmex
AR(1) 0.97* 1,02 1,09 1,08 0,98 1,14 1,04 AR(1) 0,98 0,99 1,07 1,04 0,99 1,05 1
RW 0.97% 1,01 1,08 1,05 0.97% 1,09 1,02 RW 0,98 0,99 1,06 1,02 0,98 1,04 0,99
DRW 0.97% 1 1,06 1,04 0,98 1,08 1,01 DRW 0,98 0,99 1,03 1,01 0,99 1,03 0,99
Fifteen-Step-AHead ___ Aluminum__Copper __ Lead __ Nickel __ Tin Zinc __ Lmex Fifteen-Step-AHead ___ Aluminum__Copper _ Lead __ Nickel _ Tin Zinc __ Lmex
AR(1) 0.99% 1,01 1,03 1,07 0,99 1,13 1,03 AR(1) 1 1,01 1,02 1,07 1 1,03 1,01
RW 1 1,01 1,04 1,06 0,98 1,09 1,02 RW 1 1,02 1,03 1,06 0,99 1,02 1,01
DRW 1 1 1,04 1,04 1 1,07 1,01 DRW 1 1 1,01 1,03 1 1,01 1
T: Step-AHead __ Alumir Copper _ Lead Nickel Tin Zinc Lmex Twentyfour-Step-AHead  Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,99 1,01 1 1,03 1 1,02 1,01 AR(1) 1 1 0,99 1,03 1 1 1
RW 0,99 1,01 1,02 1,04 1 1,01 1 RW 1 1,01 1 1,04 1,01 0,99 1
DRW 0,99 0.99% 1 1,01 1 0,99 0,99 DRW 1 1,01 1,06 1,01 1,01 1 1

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,"p<0.01

Table C.11)  Forecasting base metals with Canadian Dollar at multiple horizons

— Out of sample analysis at sample level.

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations.p<0.1 *p<0.05,"p<0.01.

Table C.12)  Forecasting base metals with South African Rand at multiple

horizons — Out of sample analysis at sample level.

New Zealand exchange rate  P/R=0.6 South African exchange rate  P/R=0.6
Ratios DM Ratios DM
One-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 1,01 1,01 0,95 1,02 1 1,01 1,01 AR(1) 1,01 0,99 0.95% 0.99% 0,99 1 0,99
RW 1,01 1,01 0,99 1 0,97 1,01 1 RW 1 1 0.97% 0.98* 0,97 1 0,98
DRW 1,01 1,02 0,99 1 0,98 1,01 1,01 DRW 1,01 1 0.97* 0.98* 0,98 1 0,99
three-Step-AHead Aluminum__Copper _ Lead _ Nickel __ Tin Zinc _ Lmex three-Step-AHead Aluminum__Copper _ Lead _ Nickel __ Tin Zinc  Lmex
AR(1) 0,96 0,99 0,97 1,02 0,99 1 0,99 AR(1) 1,04 1,04 1,01 1 1,01 1,02 1,04
RW 0,99 0,99 1,01 1 0,97 0,98 0,97 RW 1,07 1,07 1,04 1 1,01 1,02 1,06
DRW 0,99 1,01 1,03 1 0,99 0,98 0,99 DRW 1,09 1,08 1,04 1,01 1,01 1,03 1,07
Six-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 0,97 0.98* 0974 1,02 0,98 1,03 0.99% AR(1) 1,02 1,02 0,98 1 1,02 1 1,01
RW 0,94 0.97* 0.96* 0,99 0.95* 1,01 0.95* RW 1,01 1,02 0,98 1,01 1,02 1,02 1,02
DRW 0,94 0,97 0.96* 0.99* 0,96 1 0.95* DRW 1,02 1,02 0,98 1,01 1,02 1,01 1,02
Nine-Step-AHead Aluminum__Copper Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__Copper Lead Nickel Tin Zinc Lmex
AR(1) 0,98 0.99 1,04 1,06 0,99 1,07 1 AR(1) 1 1,03 1,01 1,01 1,02 1,01 1,02
RW 0.96* 0.99% 1,02 1,04 0,98 1,05 1 RW 0,99 1,01 1,01 1,01 1,01 1,02 1,01
DRW 0.96% 0.99% 1 1,03 0,98 1,03 0.99% DRW 1,01 1,03 1,01 1,01 1,02 1,01 1,02
Twelve-Step-AHead __ Aluminum_Copper _ Lead _ Nickel _ Tin Zinc __ Lmex Twelve-Step-AHead Alumi Copper _Lead _ Nickel __ Tin Zinc__ Lmex
AR(1) 0.98** 1,02 1,1 111 0,99 111 1,04 AR(1) 0,99 0,99 1,01 1 1,02 1,01 1
RW 0.98** 1,02 1,09 1,07 0.98* 1,09 1,03 RW 0,98 0,98 1,02 1 1,01 1,01 0,99
DRW 0.98% 1 1,06 1,06 0,99 1,07 1,02 DRW 1 0,99 1,03 1 1,01 1 0,99
Fifteen-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex Fifteen-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0.98* 1 1,04 1,09 1 1,09 1,02 AR(1) 1,01 1 1,03 0,99 1,01 1,01 1
RW 0.99* 1 1,05 1,07 1 1,07 1,02 RW 1 1 1,02 1 1,01 1,01 1
DRW 0.99* 1 1,03 1,06 1,01 1,06 1,01 DRW 1,01 0,99 1,01 0,99 1,01 1 1
T Step-AHead _ Alumiy Copper _Lead _ Nickel __ Tin Zinc _ Lmex T tep-AHead _ Alumi Copper _Lead _ Nickel __ Tin Zinc _ Lmex
AR(1) 0.99* 1 1,02 1,03 1 1,01 1,01 AR(1) 1,02 1,01 1,03 1,01 1 1,02 1,01
RW 0.99* 1 1,03 1,04 0,99 1 1 RW 1,01 1,02 1,02 1,01 0,99 1,02 1,01
DRW 0.99% 0.98* 0,99 1,01 0,99 0,99 0,98 DRW 1,02 1,02 1 1 0,96 1,01 1,01

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,*p<0.01.
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D. Forecasting base metals with currencies — Out sample analysis P/R = 2.

Table D.1)  Forecasting base metals with Chilean Peso at multiple horizons —

Out of sample analysis at population level.

Table D.2)  Forecasting base metals with Iceland Krone at multiple horizons —

Out of sample analysis at population level.

Chilean exchangerate  P/R=2 Iceland exchange rate  P/R=2
ENCNEW ENCNEW

One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 6.9 6.72%*  5.00" 2.31* 5.87% -1,13 -1,13 AR(1) 4.84* 1,6 8.70"* -1,86 2.28* 2,16 -2,16

RW 7.15%%* 12,149 3.49* 1.84* 8.05%* -1,18 -1,18 RW 3.99% 3.43* 8.23% -2,28 3.09 -1,61 -1,61

DRW 7.27%% 12.95%  3.85% 1.86* 7.74%% -1,3 -1,3 DRW 4.16™ 4.13% 8.17%* -1,91 3.30% -1,55 -1,55
three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 17.05"* 1045  -0,57 -1,08 11.77%  -0,08 -0,08 AR(1) 9.32% 0,7 14.87%% 2,58  10.64™*  5.61™  5.61™*
RW 18.12% 15.62%* -0,57 -0,42 15.57%* 2.68* 2.68* RW 5.99 -0,32 15.24 -2,62 9.55%%* 7.62%% 7.6
DRW 18.35%*  16.94** 0,19 -0,32 15.29%* 2.40* 2.40* DRW 6.67% 1,68 16.25%* -1,56 9.76** 7.96%*  7.96™*
Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum __ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 9.66™ 11.93%* 0,94 0,7 13.06%  -1,19 -1,19 AR(1) 6.06™* 0,19 4.21% -2,4 8.49% -1,2 -1,2

RW 9.02% 12.74% 1,09 1,18 15.78%* 0,54 0,54 RW 5,200 0,1 3.61% -2,08 9.28" -0,84 -0,84

DRW 9.06™* 13.85"* 2.09* 1,35 15.01* 0,34 0,34 DRW 6.15%* 1.89* 5.36"* -0,66 9.30** -0,73 -0,73
Nine-Step-AHead Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex Nine-Step-AHead Aluminum _Copper _ Lead _ Nickel _ Tin Zinc  Lmex
AR(1) 5.67*%* 2.90% 2,41 -0,45 4.20% -4,44 -4,44 AR(1) 4.85% 4.43% 0,37 -2,88 3.59% 0,33 0,33

RW 4.44% 1.96* -1,4 -0,22 5.99% -3,26 -3,26 RW 4.85" 4.40" 0,12 -3,1 4.94% 0,34 0,34

DRW 4.39" 1,48 -1,62 -0,75 5.86™* -3,66 -3,66 DRW 5.78** 5.24* 1,75 -1,89 5.37 0,31 0,31
Twelve-Step-AHead  Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex Twelve-Step-AHead  Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 1,75 3,87 3,53 2,94 0,17 8,31 -8,31 AR(1) 5.75%+ 1,28 0,67 2,02 2.14* 0,39 0,39

RW 0,59 -3,6 -3,72 -3,15 1,67 -8,23 -8,23 RW 5,93 1,75 0,51 -2,82 3.46% -0,33 -0,33

DRW 0,05 -5,21 -4,32 -3,99 1,08 -9,33 -9,33 DRW 6.39% 0,86 -0,47 -1,33 3.42% -0,89 -0,89
Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc ___ Lmex
AR(1) 0,01 -3,62 -3,58 -3,52 0,42 -8,98 -8,98 AR(1) 4.87% -0,34 0,24 -2,7 0,78 -3,19 -3,19

RW -0,2 -3,54 -4,5 -2,85 1,21 -8,09 -8,09 RW 4.73% -0,48 -0,59 2,91 2.26% -3,03 -3,03

DRW -1,05 -5,23 -6,49 -3,95 1,22 -9,74 -9,74 DRW 4.67% -2,85 -1,63 -2 0,98 -5,2 -52
Twentyfour-Step-AHead _ Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex Twentyfour-Step-AHead _ Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex
AR(1) 2.05* 0,85 0,43 -0,06 1,56 1,71 1,71 AR(1) 0,55 1,21 473% 371 0,51 2,05 2,05

RW 1.82% -0,28 -1,43 -1,09 1,57 -2,48 -2,48 RW -0,33 -0,85 2.94% -4,61 1,08 -3,27 -3,27

DRW 2.80% 0,23 -1,99 -0,34 2.12% -2,12 22,12 DRW -1,81 -8,06 -5,52 -7,09 -2,89 -10,56 -10,56

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table D.3)  Forecasting base metals with Australian Dollar at multiple horizons

— Out of sample analysis at population level.

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table D.4)  Forecasting base metals with Canadian Dollar at multiple horizons

— Out of sample analysis at population level.

Australian exchange rate  P/R=2 Canadian exchange rate _ P/R=2
ENCNEW ENCNEW
One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc _ Lmex One-Step-AHead Aluminum_Copper _ Lead __ Nickel __ Tin Zinc __ Lmex
AR(1) 1,72 2,28 1.95* 2,76 335% 392 3,92 AR(1) 1,08 -1,05  3.07% 0,72 0,9 2,8 2,8
RW 1,13 1,18 0,81 -2,75 5.39% -3,88 -3,88 RW 0,87 -0,56 2.53% -0,54 -1,04 -2,78 -2,78
DRW 2.12% 4.27% 2.47% -1,28 7.06%* -3,14 3,14 DRW 1,36 0,5 3.34% 0 -0,2 3,11 -3,11
three-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex three-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex
AR(1) 5.69%+ 0,7 0,19 3,98 2.50* 1,36 1,36 AR(1) 412 1,52 0,22 2 2,75 1,72 1,72
RW 4,53 -0,43 0,24 419 55 0,84 -0,84 RW 4.47% 11,23 0,58 2,97 2,94 0,79 0,79
DRW 8.40%* 6.46™* 4.51% -2,45 9.06™* 0,39 0,39 DRW 6.14%% 1,42 1.83* -2,29 -1,07 -1,27 -1,27
Six-Step-AHead Aluminum__ Copper _ Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 1.97 0,35 1,07 0,4 4.13* 1,58 1,58 AR(1) 2.96 -1 0,76 -2,06 2.45* -5,6 -5,6
RW 1,69 0,52 1,66 0,81 7.36% 025 0,25 RW 3.06™ 0,76 1,27 21,83 3.94% 517 5,17
DRW 3.86™ 1,48 2.65% 0,58 8.15%* -1,18 -1,18 DRW 4.24% -0,11 2.47% -2,62 4.29% -6,58 -6,58
Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 2.63* 0,14 -2,14 -2,04 0,42 4.99% 4.99% AR(1) 6.01%* 1,46 -1,24 -3,56 2.80* -3,69 -3,69
RW 1.97 -0,38 -1,73 -2,46 2.32* 0,87 0,87 RW 4.85" 0,72 -1,08 -3,31 3.96" -3,96 -3,96
DRW 2.13* 1,42 3,8 4,44 2.59* -0,97 -0,97 DRW 5,494 0,88 1,2 582 470"  -6,02 -6,02
Twelve-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum __ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 18 -1,92 -2,81 -2,45 -0,06 3.84% 3.84% AR(1) 3.57% -0,66 -2,28 -1,07 2.17% -2,06 -2,06
RW 0,91 2,1 -3,18 -2,86 1,73 -0,11 -0,11 RW 2.70* -0,76 -2,16 -1,36 3.27% -3,16 -3,16
DRW 0,36 -3,94 -6,89 4,93 2.06* 2,4 2,4 DRW 2.69* 2,31 -5,28 537 443 731 7,31
Fifteen-Step-AHead _ Aluminum _Copper  Lead  Nickel  Tin Zinc  Lmex Fifteen-Step-AHead _ Aluminum Copper  Lead  Nickel _ Tin Zinc  Lmex
AR(1) -0,13 -3,66 -3,14 -3,27 -1,12 -1,17 -1,17 AR(1) -0,4 -4,07 -5,06 -3,11 -04 -6,31 -6,31
RW -0,19 -3,85 -4,11 -2,69 0,17 -3,55 -3,55 RW -0,28 -4,24 -5,64 -2,75 0,34 7,22 -7,22
DRW 1,13 5,8 -8,05 4,43 1,4 6,24 -6,24 DRW -1,93 -8,59 12,6 7,64 0,7 41257 -12,57
Twentyfour-Step-AHead  Aluminum _Copper  Lead  Nickel  Tin Zinc  Lmex Twentyfour-Step-AHead _ Aluminum__ Copper  Lead _ Nickel _ Tin Zinc  Lmex
AR(1) -0,25 -4 -2,73 -3,21 -0,75 -3,2 -3,2 AR(1) -0,62 -4,39 -2,61 -2,31 -0,4 -6,3 -6,3
RW -0,22 -4,46 -4,32 3,7 -1,4 -4,11 -4,11 RW -0,72 -4,59 -4,51 -3,52 -0,99 -7 -7
DRW -0,69 -6,29 -8,52 -6,68 -0,37 -7,61 -7,61 DRW -2,24 -9,29 -13,18 -9,68 -1,72 -12,7 -12,7

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
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Table D.5)  Forecasting base metals with New Zealand Dollar at multiple

horizons — Out of sample analysis at population level.

Table D.6)  Forecasting base metals with South African Rand at multiple

horizons — Out of sample analysis at population level.

New Zealand exchange rate _P/R=2 South African exchange rate _P/R=2
ENCNEW ENCNEW

One-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc __ Lmex One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex
AR(1) 171 32 306 252 076 82 182 AR(1) 008 066 208° 001 000 -,07  -,07
RW 1,21 354 188 295 239" 216 216 RW 098 097 034 074 065 1,09 -1,09
DRW 198 136 297% 57 375% 72 A7 DRW -0,61 05 04 04 058 09 109
three-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin____ Zinc __ Lmex three-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin____ Zinc __ Lmex
AR() 645 48  250° 415 280 132 132 AR() 3.00% 051 2700 013 106 026 026

RW 666 494  302% 419 557 079 079 RW 361% 121 241* 016 163 04 04

DRW 958" 005 571 228 781" 062 062 DRW 421 16 244 068 139 067 067
Six-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin____ Zinc ___Lmex Six-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin____ Zinc __ Lmex
AR() 1,46 24 011 117 2145 048 048 AR() 073 045 151 005 042 122 A2
RW 091 4,09 015 084 430 05 056 RW 113 009 169 05 059 089 089
DRW 3.53* 0,8 1,51 1,17 5.90%* -0,69 -0,69 DRW 0,94 -0,82 1,54 0,65 -0,45 -0,92 -0,92
Nine-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Alumir Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 291% 223 055 202° 11§  531% 531% AR(1) 307% 365" 017 085 003 009 009

RW 251 210 048 145 2120 297%  297% RW 247 288% 044 082 006 06 06

DRW 350% 190 097 071 350  186° 186" DRW 237 229° 081 101 03 08 08
Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin____ Zinc __ Lmex Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin____ Zinc __ Lmex
AR() 1,32 060 08 038 074  226*  226* AR() 392% 223 022 064 021 054 054
RW 11 085  -153 068 174 023 023 RW 308% 219" 008 062 04 038 038

DRW 0,381 28 53 A8 191 472 A7 DRW 274 205 131 128 047 047 047
Fifteen-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex Fifteen-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 0,62 9 045 154 08 077 077 AR(1) 2.16* 034 017 044 017 071 071
RW 05 213 097 163 007 197 -197 RW 1.96* 006 057 028 007 078 078
DRW 021 388 38 29 074 464 46l DRW 155 048 023 004 003 037 037
T tep-AHead __ Alumi Copper __Lead __ Nickel __ Tin___ Zinc __ Lmex T. tep-AHead __ Alumi Copper __Lead __ Nickel __ Tin___ Zinc __ Lmex

AR() 017 5 047 25 018 166  -166 AR() 321 029 19 021 157 14 14

RW 022 236 154 26 024 212 212 RW 3294 017 077 08 102 108 108

DRW 147 69 744 698 002 79  -7,9% DRW 329% 106 232 073 203 15 155

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table D.7)  Forecasting base metals with Chilean Peso at multiple horizons — Table D.8)  Forecasting base metals with Iceland Krone at multiple horizons —
Out of sample analysis at sample level. Out of sample analysis at sample level.
Chilean exchange rate  P/R=2 Iceland exchange rate _ P/R=2
Ratios DM Ratios DM

One-Step-AHead Aluminum_Copper _Lead _ Nickel _ Tin Zinc _ Lmex One-Step-AHead Aluminum_Copper _Lead _ Nickel __ Tin Zinc__ Limex
AR(1) 0,96 0,96 0,98 0,99 0,98 1,04 1,04 AR(1) 0,97 1,02 0,97 1,03 1 1,05 1,05

RW 0,97 0,95 1 0,99 0,97 1,05 1,05 RW 0,99 1,02 0,98 1,04 0,99 1,05 1,05

DRW 0,97 095 1 09 097 105 1,05 DRW 0,99 1 098 1,03 0% 105 105
three-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,92 0,94 1,02 1,02 0,95 1,04 1,04 AR(1) 0,95 1,02 0,95 1,05 0,97 0,98 0,98

RW 0,93 0,93 1,02 1,01 0,94 1,03 1,03 RW 0,99 1,04 0,94 1,05 0,97 0,97 0,97

DRW 0,93 093 1,01 1,01 095 1,04 1,04 DRW 0,98 1,01 093 104 097 0% 0%
Six-Step-AHead Aluminum_Copper _Lead  Nickel _ Tin Zinc _ Lmex Six-Step-AHead Aluminum_ Copper _ Lead  Nickel __ Tin Zinc _ Lmex
AR(1) 0,96 0,94 1 1,01 0,95 1,03 1,03 AR(1) 0,99 1,02 0,99 1,06 1 1,03 1,03

RW 0,97 0,94 1 1,01 0,93 1,02 1,02 RW 0,99 1,02 1 1,06 0,98 1,03 1,03

DRW 0,98 095 099 101 09 1,03 103 DRW 0,98 1 099 1,04 098 1,03 103
Nine-Step-AHead Aluminum_Copper _Lead  Nickel _ Tin Zinc _ Lmex Nine-Step-AHead Aluminum_Copper _Lead _ Nickel _ Tin Zinc__ Limex
AR(1) 0,97 1,01 1,04 1,02 0,99 1,07 1,07 AR(1) 0,99 1,01 1,01 1,05 1 1,02 1,02

RW 0,97 1,01 1,02 1,01 0,97 1,06 1,06 RW 0,99 1 1,02 1,05 0,98 1,02 1,02

DRW 0,98 1,03 102 102 099 107 107 DRW 0,98 1,01 1,01 104 099 102 102
Twelve-Step-AHead _ Aluminum _Copper _ Lead  Nickel _ Tin Zinc _ Lmex Twelve-Step-AHead _ Aluminum _Copper _ Lead _ Nickel _ Tin Zinc _ Lmex
AR(1) 1,01 1,08 1,06 1,05 1,02 1,15 1,15 AR(1) 0,98 1,02 1,01 1,06 1 1,03 1,03

RW 1,01 1,09 1,06 1,05 1,01 116 1,16 RW 097 1,01 1,01 1,07 098 103 1,03

DRW 1,02 113 1,07 1,06 03 119 119 DRW 097 1,04 103 1,05 1 105 105
Fifteen-Step-AHead __ Aluminum_ Copper _ Lead _ Nickel __ Tin Zinc _ Lmex Fifteen-Step-AHead __ Aluminum_Copper _ Lead  Nickel __ Tin Zinc _ Lmex
AR(1) 1,03 1,07 1,07 1,05 1,02 1,19 1,19 AR(1) 0,99 1,04 1 1,06 1,04 1,08 1,08

RW 1,03 1,08 1,08 1,04 1,01 1,2 1.2 RW 0,99 1,04 1,01 1,06 1,01 1,09 1,09

DRW 1,05 112 112 106 102 126 1,26 DRW 1 11 103 105 105 114 114
Twentyfour-Step-AHead _ Aluminum _Copper _ Lead _ Nickel __ Tin Zinc _ Lmex Twentyfour-Step-AHead  Aluminum _Copper  Lead  Nickel _ Tin Zinc _ Lmex
AR(1) 0,99 1,03 1,05 1 0,99 1,11 111 AR(1) 1,04 1,09 1,01 1,07 1,04 1,22 1,22

RW 0,99 1,03 1,06 1,02 0,99 1,12 112 RW 1,05 1,09 1,02 1,09 1,03 1,24 1,24

DRW 0,98 106 114 1,01 099 117 117 DRW 1,09 1,28 124 114 111 15 15

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,**p<0.01.
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Table D.9)  Forecasting base metals with Australian Dollar at multiple horizons

— Out of sample analysis at sample level.

Australian exchange rateP/R=2

Table D.10)  Forecasting base metals with Canadian Dollar at multiple horizons

— Out of sample analysis at sample level.

Canadian exchange rate _P/R=2

Ratios DM Ratios DM

One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc __ Lmex One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 1,01 1,05 1,01 1,05 1 1,05 1,05 AR(1) 1 1,01 0,99 1,02 1,02 1,04 1,04

RW 1,03 1,04 1,02 1,05 1 1,05 1,05 RW 1,01 1,02 1 1,03 1,03 1,04 1,04
DRW 1,01 1,01 1,01 1,03 0,99 1,04 1,04 DRW 1,01 1,01 1 1,02 1,02 1,05 1,05
three-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc__ Lmex three-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 1,02 1,05 1,04 1,07 1 1,04 1,04 AR(1) 1 1,02 1,02 1,04 1,04 1,05 1,05

RW 1,06 1,07 1,05 1,07 1 1,03 1,03 RW 1,02 1,04 1,02 1,05 1,05 1,04 1,04
DRW 1,02 1 1,01 1,05 0,98 1,01 1,01 DRW 1 1,02 1,02 1,03 1,02 1,06 1,06
Six-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc__ Lmex Six-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 1,02 1 0,99 1,01 1 1,03 1,03 AR(1) 0,99 1,01 1 1,03 0,99 1,09 1,09

RW 1,03 1 0,99 1 0,98 1,02 1,02 RW 1 1,01 1 1,03 0,98 1,09 1,09
DRW 1 0,99 1 1,01 1 1,03 1,03 DRW 0,99 1,02 1,01 1,05 0,99 1,13 1,13
Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc__ Lmex Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 0,99 1 1,04 1,05 1,02 1,01 1,01 AR(1) 0,97 1,01 1,03 1,07 0,99 1,07 1,07

RW 0,99 1,01 1,03 1,05 1,01 1,02 1,02 RW 0,97 1,01 1,02 1,06 0,98 1,08 1,08
DRW 0,99 1,04 1,07 1,07 1,04 1,04 1,04 DRW 0,97 1,05 1,04 1,12 0,99 1,12 1,12
Twelve-Step-AHead ___ Aluminum_Copper __Lead __ Nickel __Tin Zinc__ Lmex Twelve-Step-AHead ___ Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 0,99 1,04 1,06 1,07 1,03 1,03 1,03 AR(1) 0,98 1,02 1,05 1,03 0,99 1,05 1,05

RW 0,99 1,04 1,06 1,06 1,02 1,04 1,04 RW 0,98 1,03 1,05 1,03 0,98 1,07 1,07
DRW 1,01 1,08 1,14 1,08 1,06 1,07 1,07 DRW 0,99 1,09 1,12 1,1 1 1,15 1,15
Fifteen-Step-AHead ___ Aluminum_Copper __Lead __ Nickel __Tin Zinc __ Lmex Fifteen-Step-AHead ___ Aluminum__Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,01 1,06 1,07 1,06 1,06 1,06 1,06 AR(1) 1,01 1,07 11 1,06 1,02 1,13 1,13

RW 1,01 1,07 1,08 1,05 1,06 1,08 1,08 RW 1,01 1,07 1,11 1,05 1,01 1,15 1,15
DRW 1,03 1,14 1,21 1,08 11 1,13 1,13 DRW 1,05 1,18 1,32 1,13 1,05 1,29 1,29
Twentyfour-Step-AHead __ Aluminum_Copper __Lead __ Nickel __Tin Zinc__ Lmex Twentyfour-Step-AHead _ Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,02 1,08 1,08 1,07 1,04 111 1,11 AR(1) 1,02 1,09 1,09 1,04 1,02 1,18 1,18

RW 1,02 11 111 1,07 1,06 1,12 1,12 RW 1,02 1,1 1,12 1,06 1,02 12 12
DRW 1,04 1,23 1,35 1,14 1,1 1,25 1,25 DRW 1,07 1,39 1,68 1,22 1,1 15 15

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,**p<0.01.

Table D.11)  Forecasting base metals with New Zealand Dollar at multiple

horizons — Out of sample analysis at sample level.

New Zealand exchange rate  P/R=2

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,*p<0.01

Table D.12)  Forecasting base metals with South African Rand at multiple

horizons — Out of sample analysis at sample level.

South African exchange rate  P/R=2

Ratios DM Ratios DM

One-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc ___ Lmex One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 1 1,05 1 1,05 1,02 1,03 1,03 AR(1) 1,01 1,02 1 1,01 1,01 1,01 1,01
RW 1,02 1,06 1,01 1,05 1,02 1,03 1,03 RW 1,02 1,03 1,01 1,02 1 1,01 1,01
DRW 1,01 1,03 1 1,03 1,01 1,02 1,02 DRW 1,02 1,02 1,01 1,01 1,01 1,01 1,01
three-Step-AHead Aluminum_Copper __Lead __ Nickel ___Tin Zinc___ Lmex three-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1 1,07 1,02 1,07 1,02 1,03 1,03 AR(1) 1 1,01 0,99 1,01 1,01 1,01 1,01
RW 1,03 11 1,02 1,07 1,02 1,03 1,03 RW 1,01 1,01 1 1,01 1,02 1,01 1,01

DRW 1 1,04 1,01 1,04 1,01 1,01 1,01 DRW 1,01 1,01 1 1,01 1,02 1 1
Six-Step-AHead Aluminum_Copper __Lead __ Nickel ___Tin Zinc___ Lmex Six-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 1,02 1,02 1,01 1,01 1,02 1,02 1,02 AR(1) 1 1,01 0,99 1 1,01 1,02 1,02
RW 1,04 1,02 1,01 1,01 1,01 1,02 1,02 RW 1 1,01 0,99 1 1,01 1,01 1,01
DRW 1,01 1 1,01 1 1,01 1,02 1,02 DRW 1,01 1,02 0,99 1 1,01 1,01 1,01
Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 0,99 0.98* 1 1,01 1 0,99 0,99 AR(1) 0,98 0,99 1,01 0,99 1,01 1,01 1,01

RW 0,99 0.98* 1 1,01 099 1 1 RW 099 0,99 1 1 1,01 1 1

DRW 0,98 0,99 1,03 1,01 1 1 1 DRW 099 1 1 1 1,01 1 1
Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 0,99 1,02 1,03 1,04 1 1,02 1,02 AR(1) 0,98 0,99 1 1 1 1,01 1,01

RW 0,99 1,02 1,04 1,04 0,99 1,03 1,03 RW 098 0,99 1,01 1 1 1,01 1,01

DRW 1 1,06 111 1,05 1,01 1,06 1,06 DRW 0,99 1 0,99 0,99 1 1 1
Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1 1,03 1,02 1,05 1,03 1,04 1,04 AR(1) 0,99 1,01 1,01 1,01 1,01 1,02 1,02
RW 1 1,04 1,02 1,04 1,02 1,05 1,05 RW 099 1,02 1,02 1,01 1,01 1,03 1,03
DRW 1,01 1,09 1,09 1,06 1,05 1,09 1,09 DRW 1 1,03 1,02 1,01 1,01 1,02 1,02
T Step-AHead __ Alumi Copper __Lead __ Nickel __Tin Zinc___ Lmex T: Step-AHead ___ Alumi Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,01 1,04 1,03 1,06 1,01 1,07 1,07 AR(1) 097 1,01 0,99 1 0,99 1,02 1,02
RW 1,01 1,06 1,04 1,06 1,02 1,08 1,08 RW 097 1,02 1,01 1,01 0,99 1,04 1,04
DRW 1,04 1,21 1,23 1,15 1,06 1,23 1,23 DRW 097 1,05 1 1,01 0,98 1,05 1,05

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 “p<0.05,**p<0.01
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E. Forecasting base metals with currencies — Out sample analysis P/R = 1.

Table E.1)  Forecasting base metals with Chilean Peso at multiple horizons —

Out of sample analysis at population level.

Table E.2)  Forecasting base metals with Iceland Krone at multiple horizons —

Out of sample analysis at population level.

Chilean exchangerate  P/R=1 Iceland exchange rate  P/R=1
ENCNEW ENCNEW

One-Step-AHead Aluminum__Copper  Lead __ Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper  Lead __ Nickel Tin Zinc Limex
AR(1) 358 372% 714 179% 0,16 0,71 0,71 AR(1) 1.55% 237%  515% 0,46 0.93* 0,18 0,18
RW 1.32% 0,89 3.19% 1.59% 0,09 -0,16 -0,16 RW 0,18 -0,33 1.59% 0,8 1.04* -0,33 -0,33
DRW 1.15% -0,27 2.48% 1.43* -0,61 -0,43 -0,43 DRW 0,44 0,26 2.12% 0,83 1.43% -0,15 -0,15
three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 4.69%* 2,67 2.93% 0,22 -0,92 2.39% 239 AR(1) 4.10™ 1.74% 6.04%* 0,34 0,01 1.59% 1.59*
RW 2.68 1.24* 2.02% 0,56 -0,71 296 2,96 RW 2.68" -1,09 1.90% 0,55 -0,11 1.55% 1.55*
DRW 2.01% -1,7 0,9 0,22 -2,25 1.87% 1.87% DRW 3.34% -0,13 3.54%% 0,62 0.95% 2.05% 2.05%
Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 4.99% 2.87%% 478" 0,87 1.59% -0,24 -0,24 AR(1) 5.96"* -0,06 6.07* -0,04 1.37% -0,51 -0,51
RW 4.02% 3.02¢% 4,03 175" 1.86™ 0,1 0,1 RW 5.83% -0,34 3.88™ 0,1 1.51% -0,18 -0,18

DRW 2.68% -1,02 3.15% 1.03* -0,43 -0,69 -0,69 DRW 643 0,24 6.91% 0,23 2.83* 0 0
Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum __ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 343" 1.87% -0,25 -0,51 1.46% 0,58 0,58 AR(1) 4.60%* -0,35 0,75 -0,56 03 0,45 0,45

RW 3.49% 3.05* -0,35 -0,17 2.01% 0,33 0,33 RW 4.77% 0,79 0,56 -0,56 0,62 0,75 0,75

DRW 2.37% 1.12* 0,59 -0,21 0,62 0,09 0,09 DRW 5.11%* 1.86™ 2.52% -0,55 1.46* 0,7 0,7
Twelve-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum __ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 2.08* 0,86 -3,15 -0,57 0,68 -0,27 -0,27 AR(1) 3.22%% -1,03 -0,42 -2,14 -0,53 -1,69 -1,69

RW 2.20% 1.41% -3,2 -0,26 1.14* -0,21 -0,21 RW 3.31%% -0,19 -0,62 -1,86 -0,12 -1,15 -1,15

DRW 1.54% 1.40% 1,67 0,34 0,59 0,19 0,19 DRW 3,27 -0,16 -0,58 2,2 0,05 1,4 1,4
Fifteen-Step-AHead _ Aluminum _Copper  Lead  Nickel _ Tin Zinc  Lmex Fifteen-Step-AHead _ Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) 0,73 0 -0,73 -0,17 -0,05 0,17 0,17 AR(1) 2.22% -0,55 -0,6 -1,63 -0,44 -1,64 -1,64

RW 0,84 0,29 -0,94 -0,37 0 -0,34 -0,34 RW 2.29% -0,13 -0,52 -1,58 -0,46 -1,3 -1,3

DRW 0,33 0,63 1.26% 0,31 -0,56 -0,23 -0,23 DRW 2.02% -0,04 -1,02 -1,94 -0,18 -1,53 -1,53
Twentyfour-Step-AHead  Aluminum Copper  Lead  Nickel  Tin Zinc  Lmex Twentyfour-Step-AHead _ Aluminum__ Copper  Lead  Nickel  Tin Zinc  Lmex
AR(1) -0,72 -0,45 0,53 -0,95 -0,5 0.96* 0.96* AR(1) -0,08 -0,52 -1,16 0,62 -0,07 1.64% 1.64*
RW -0,45 -0,04 0,22 -1,22 -0,59 111 111 RW 0 -0,27 -0,04 0,27 0,35 1.43* 1.43%
DRW -0,55 0,17 0,74 -0,5 -0,27 0.93* 0.93* DRW 0,29 1.24% 1.23* 1.08* 1.76" 1.80™ 1.80%

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table E.3)

— Out of sample analysis at population level.

Forecasting base metals with Australian Dollar at multiple horizons

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respecti

oly for ENCNEW when excess parameters are 1

Table E.4)  Forecasting base metals with Canadian Dollar at multiple horizons —

Out of sample analysis at population level.

Australian exchange rate  P/R=1 Canadian exchange rate  P/R=1
ENCNEW ENCNEW

One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex One-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc___ Lmex
AR(1) 2.40% 1.61* 4.61% -0,01 1.06* -0,47 -0,47 AR(1) 117 -0,31 411 -1,34 -0,52 -0,92 -0,92

RW 0,89 -0,1 2.25% 0,01 0,49 -0,38 -0,38 RW 0,59 -0,52 2.32% -0,27 -0,54 -0,93 -0,93
DRW 0,76 -1,18 1.59" -0,14 -0,43 -0,36 -0,36 DRW 0,38 -1,22 1.56" -0,12 -0,92 -0,87 -0,87
three-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(1) 10.54%* 537" 6.35™* 0,1 1.22% 1.87% 1.87% AR(1) 2.77% -0,25 0,28 -0,79 -0,58 -0,01 -0,01

RW 7.40%% 436" 3.77%% 0,46 1.92% 290" 2.90"* RW 2.42% -0,82 -0,36 -0,44 -0,58 0,52 0,52

DRW 6.23* 1.36% 1.43* -0,02 0,08 2.46™ 2.46™ DRW 1.10% -3,48 -2,83 -0,56 -1,06 -0,41 -0,41
Six-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex
AR(1) 6.90%* 0,71 3.09% 0,07 1.33* -1,27 -1,27 AR(1) 2.12% 0,23 1.27* -0,7 0,87 -0,36 -0,36

RW 6.72%% 1.43* 2.67% 0.99% 1.62% -0,31 -0,31 RW 2.11% 0,62 1.79% 0,39 1.45% 0,01 0,01
DRW 5.25%% 0,27 1.10% 0,48 -0,38 -0,01 -0,01 DRW 0,32 -1,2 -0,17 -0,02 0,12 -0,67 -0,67
Nine-Step-AHead Aluminum__Copper __ Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 410 0,43 2,13 2,23 0,74 3,74 3,74 AR(1) 3.70%+ 213%  -1,78 0,04 117+ 0,77 0,77

RW 4.52%% 0,19 -1,62 -1,58 1.05% -2,44 -2,44 RW 3.60%* 1.72% -1,5 0,49 1.63* -0,56 -0,56

DRW 3.86™* 1.05% -0,31 -1,06 0,05 -0,93 -0,93 DRW 1.97% 0,17 0,06 0,24 0,2 -0,26 -0,26
Twelve-Step-AHead Aluminum__Copper  Lead _ Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum__Copper  Lead  Nickel Tin Zinc Lmex
AR(1) 233 -1,64 -3,73 -2,91 0,09 -4,99 -4,99 AR(1) 2.68™ 0,28 -3,38 -0,84 0,69 -1,48 -1,48

RW 1.91% 41,63 3,77 2,15 0,54 3,48 3,48 RW 2.18% 0,38 3,34 0,44 1.29% 1,44 1,44

DRW 1.58% -0,53 -2,59 -1,34 -0,54 -1,7 -1,7 DRW 1.11% 04 -1,36 0,13 -0,11 -0,19 -0,19
Fifteen-Step-AHead Aluminum__Copper  Lead  Nickel Tin Zinc Lmex Fifteen-Step-AHead Aluminum__Copper  Lead  Nickel Tin Zinc Limex
AR(1) 1.06* -0,82 -1,46 -2,07 0,37 -2,83 -2,83 AR(1) 0.95* -0,81 -0,15 2,09 02 -0,34 -0,34

RW 0,65 -0,96 1,87 1,95 0,17 2,22 2,22 RW 0,88 0,92 -0,38 -1,93 0,19 0,6 -0,6

DRW 0,33 0,17 -1,08 -0,81 -0,95 -0,82 -0,82 DRW 0,2 0,68 1.71% -0,3 -0,71 0,15 0,15
Twentyfour-Step-AHead  Aluminum__Copper  Lead Nickel Tin Zinc Lmex Twentyfour-Step-AHead  Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) -0,11 -1,19 -0,78 -1,54 -0,3 0,12 0,12 AR(1) 0,33 -0,15 0,76 -0,73 0,28 0,86 0,86
RW 0,09 -1,03 -1,39 -1,84 -0,6 0,82 0,82 RW 0,42 -0,08 0,08 -1,3 -0,31 0.95* 0.95*

DRW 0,19 0,73 0,5 0,11 0,03 1.21* 1.21% DRW 0,48 0,72 1,11 0,68 0,17 0,6 0,6

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
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Table E.5)  Forecasting base metals with New Zealand Dollar at multiple

horizons — Out of sample analysis at population level.

Table E.6)  Forecasting base metals with South African Rand at multiple

horizons — Out of sample analysis at population level.

New Zealand exchange rate  P/R=1 South Africa exchange rate P/R=1
ENCNEW ENCNEW
One-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 1.62% -0,16 458 04 -0,32 -0,79 -0,79 AR(®1) 0,85 05 4.93%* 0.93* 0,5 -0,42 -0,42
RW 019 078 235% 028 081 049 049 RW 047 053 323  125% 095 049 049
DRW 0,07 122 195% 028 139 043 043 DRW 043 014 286" 110 053 044 044
three-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 5.15%% 0,14 4.33% -0,19 -0,64 0,65 0,65 AR(1) 0,87 -0,14 3.55%* 111* -0,9 0,25 0,25
RW 296" -04 216" 014 028 186"  1.86* RW 0,56 032 274%  175% <126 107 107
DRW 221% 1,9 049 002 1,69 1.69%  169* DRW 011 158 151% 1301 1,63 036 036
Six-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum_Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 3.98%* -0,33 0.94% -0,78 -0,18 -1,67 -1,67 AR(1) 0,71 0,24 0,9 -0,2 -0,2 0,33 0,33
RW 360" 005 08 011 004 089 08 RW 0.98% 08 105 06l 073 007 007
DRW 271% 09 016 013 152 048 048 DRW 017 08 027 018  -,08 005 005
Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 2.89% -0,33 -1,95 2,41 0,09 -3,53 -3,53 AR(1) 3.55%* 4.0 2.35% 1.97% 0,48 0,7 0,7
RW 306" 053 <148 214 025 294 29 RW 362 441 207%  173% 044 038 038
DRW 265" 59 096 158 056 1,69 1,69 DRW 242% 191 150 129* 017 004 004
Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Twelve-Step-AHead ___ Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1.08* -1,84 -4,03 =37 -0,52 -4,3 -4,3 AR(1) 1.68% 0,22 0,08 0,66 -0,57 -0,93 -0,93
RW 102 -85 389 309 032 367 367 RW 1.48* 122¢ 043 089 006 09 095
DRW 0,84 32 37 224 099 218 218 DRW 038 114 476 018 116 075 075
Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___Lmex Fifteen-Step-AHead Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR() 0,66 17 154 249 065 28 2,8 AR(1) 0,4 1160 140 025 017 052 052
RW 0,52 1,23 -1,66 2,44 -0,86 -2,76 2,76 RW 0,48 167+ 1.31% 0,51 0,14 -0,11 -0,11
DRW 015 081 1,09 134 201 163  -1,63 DRW 0,54 002 022 021 097 032 03
Twentyfour-Step-AHead __ Aluminum _Copper __Lead __ Nickel __Tin Zinc___Lmex T Step-AHead __ Alumi Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR() 0,79 082 1,35 -1 08 042 o0& AR(1) 0,55 084 105 037 022 237 237
RW -0,19 07 -3 <131 054 081 081 RW 0,23 1200 1026 056 011 210%  210%
DRW -0,26 027 116 014 03 076 076 DRW 1,07 007 129 072 059 1 115+
10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table E.7)  Forecasting base metals with Chilean Peso at multiple horizons — Table E.8)  Forecasting base metals with Iceland Krone at multiple horizons —
Out of sample analysis at sample level. Out of sample analysis at sample level.
Chilean exchange rate  P/R=1 Iceland exchange rate  P/R=1
Ratios DM Ratios DM
One-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex One-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 0,99 0,98 09 098 1,02 1 1 AR(1) 099 0,99 0,98 1 1 1,01 1,01
RW 1,02 1,06 1 0,98 1,03 1,01 1,01 RW 1,02 1,04 1,02 0.99* 1 1,01 1,01
DRW 1,02 1,08 1,01 099 1,04 1,01 1,01 DRW 1,01 1,03 101 099 099 1,01 1,01
three-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex three-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,04 1,03 0,98 1 1,05 099 0,99 AR(1) 1,01 1,03 1,05 1 1,03 1,01 1,01
RW 1,1 1,11 1,01 1 1,08 1 1 RW 1,05 11 1,09 1 1,04 1,01 1,01
DRW 1,11 1,18 1,03 1,01 1,11 1,01 1,01 DRW 1,04 1,09 1,07 1 1,03 1 1
Six-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex Six-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,06 107 0.96% 1 1,03 1,01 1,01 AR(1) 1 1,04 0,97 1,01 1,01 1,02 1,02
RW 1,07 1,06 0,98 1 1,03 1,01 1,01 RW 1,02 1,04 1 1,01 1,01 1,01 1,01
DRW 11 1,16 1 1,01 1,08 1,03 1,03 DRW 1,01 1,04 097 1,01 0,99 1,01 1,01
Nine-Step-AHead Aluminum _Copper __Lead __ Nickel __ Tin Zinc___ Lmex Nine-Step-AHead Aluminum _Copper __Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,01 1,01 1,01 1,01 1 1 1 AR(1) 0,98 1,05 1,01 1,01 1,01 1 1
RW 0,99 0,98 1,01 1 0,99 1 1 RW 0,98 1,02 1,01 1,01 1,01 1 1
DRW 1,01 1,02 1 1,01 1,02 1 1 DRW 098 1 0,99 1,01 099 1 1
Twelve-Step-AHead ___ Aluminum _Copper __Lead __Nickel __Tin Zinc___ Lmex Twelve-Step-AHead ___ Aluminum_Copper __Lead __Nickel __Tin Zinc___ Lmex
AR(1) 0,99 0,99 1,09 1,02 0,99 1,03 1,03 AR(1) 0,99 1,03 1,01 1,04 1,02 1,03 1,03
RW 0,98 0.98* 1,08 1,01 0,99 1,02 1,02 RW 0,98 1,01 1,01 1,03 1,01 1,02 1,02
DRW 0,99 098 1,07 1 1 1,01 1,01 DRW 098 1,01 1,01 1,04 1,01 1,02 1,02
Fifteen-Step-AHead ___ Aluminum_Copper __Lead __Nickel __Tin Zinc___ Lmex Fifteen-Step-AHead ___ Aluminum_Copper __Lead __Nickel __Tin Zinc___ Lmex
AR(1) 1 1 1,02 1,01 1,01 1,01 1,01 AR(1) 0,98 1,01 1,01 1,03 1,01 1,03 1,03
RW 0,99 1 1,04 1,01 1,01 1,02 1,02 RW 0,98 1 1,01 1,03 1,01 1,02 1,02
DRW 1 099 1,01 1 1,02 1,02 1,02 DRW 0,98 1 1,02 1,04 1 1,03 1,03
Twentyfour-Step-AHead _ Aluminum_Copper __Lead __ Nickel __Tin Zinc___ Lmex Twentyfour-Step-AHead __ Aluminum _Copper __ Lead __ Nickel __Tin Zinc___ Lmex
AR(1) 1,02 1,01 1 1,02 1,01 0,99 0,99 AR(1) 1 1,01 1,03 1 1 098 098
RW 1,01 1 1 1,02 1,01 0,99 0,99 RW 1 1,01 1,01 1,01 1 0,98 0,98
DRW 1,02 1,01 1 1,01 1,01 099 0,99 DRW 1 0,98 09 099 098 098 098

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.p<0.1 *p<0.05,**p<0.01.
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Table E.9)  Forecasting base metals with New Zealand Dollar at multiple

horizons — Out of sample analysis at sample level.

Table E.10)  Forecasting base metals with South African Rand at multiple

horizons — Out of sample analysis at sample level.

New Zealand exchange rate  P/R=1 South African exchange rate  P/R=1
Ratios DM Ratios DM
One-Step-AHead Aluminum _Copper _ Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,99 1 0,97 1,01 1,02 1,01 1,01 AR(1) 1 1 0.96* 1 1 1,01 1,01
RW 1,02 1,02 1 1 1,03 1,01 1,01 RW 1,01 1,01 0,98 0,99 1 1,01 1,01
DRW 1,02 1,03 1 1 1,04 1,01 1,01 DRW 1,01 1,02 0,98 0,99 1 1,01 1,01
three-Step-AHead Aluminum__Copper  Lead Nickel Tin Zinc Lmex th tep-AHead Alumir Copper  Lead Nickel Tin Zinc Lmex
AR(1) 1,02 1,01 1,01 1,01 1,03 1,01 1,01 AR(1) 1,05 1,03 1,01 1 1,01 1,01 1,01
RW 1,08 1,06 1,05 1,01 1,05 1 1 RW 1,1 1,07 1,04 1 1,03 1,01 1,01
DRW 1,09 1,1 1,1 1,01 1,08 1 1 DRW 1,11 1,1 1,06 1,01 1,03 1,02 1,02
Six-Step-AHead Aluminum_Copper  Lead _ Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__Copper _ Lead Nickel Tin Zinc Lmex
AR(1) 1 1,01 0,99 1,02 1,02 1,04 1,04 AR(1) 1,02 1 1 1,01 1 1 1
RW 1,01 1,01 1 1 1,03 1,02 1,02 RW 1,03 1 1 1 1,01 1 1
DRW 1,03 1,03 1,03 1,01 1,06 1,01 1,01 DRW 1,04 1,03 1,02 1,01 1,02 1 1
Nine-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc__ Lmex Nine-Step-AHead Aluminum_Copper __ Lead __ Nickel __ Tin Zinc__ Lmex
AR(1) 0,99 1,01 1,04 1,06 1,01 11 1,11 AR(1) 0,99 0,99 0.97% 0.98* 1 0,99 0,99
RW 0,97 1,01 1,03 1,04 1 1,07 1,07 RW 0,98 0,97 0.98* 0.98* 1 1 1
DRW 0,98 1,01 1,02 1,03 1,02 1,05 1,05 DRW 1 1,01 0,99 0,99 1,01 1,01 1,01
Twelve-Step-AHead Aluminum_Copper __Lead __ Nickel __ Tin Zinc _ Lmex Twelve-Step-AHead Aluminum__Copper __Lead _ Nickel __ Tin Zinc _ Lmex
AR(1) 0,99 1,04 11 11 1,01 1,15 1,15 AR(1) 1,02 1,02 1,01 1 1,01 1,02 1,02
RW 0,99 1,04 1,09 1,08 1,01 1,12 1,12 RW 1,01 1 1,01 0,99 1,01 1,02 1,02
DRW 0,99 1,03 1,09 1,06 1,03 1,07 1,07 DRW 1,03 1,04 1,05 1,01 1,03 1,02 1,02
Fifteen-Step-AHead Aluminum_Copper _ Lead __ Nickel __ Tin Zinc _ Lmex Fifteen-Step-AHead Aluminum_Copper _ Lead _ Nickel __ Tin Zinc _ Lmex
AR(1) 0,99 1,02 1,04 1,07 1,02 1,11 1,11 AR(1) 1,02 0,99 0,99 1 1,01 1 1
RW 0,99 1,02 1,05 1,06 1,02 1,09 1,09 RW 1,01 0,98 0,99 0,99 1,01 1,01 1,01
DRW 1 1,02 1,04 1,05 1,05 1,05 1,05 DRW 1,03 1,01 1,02 1 1,02 1,02 1,02
T: tep-AHead  Alumi Copper _Lead _ Nickel __ Tin Zinc  Lmex T tep-AHead  Alumi Copper _ Lead _ Nickel __ Tin Zinc  Lmex
AR(1) 1,02 1,02 1,04 1,03 1,02 1,01 1,01 AR(1) 1,02 0,99 0,99 1,01 1,01 0,99 0,99
RW 1,01 1,02 1,04 1,04 1,01 1,01 1,01 RW 1,01 0,99 0,99 1,01 1 0,99 0,99
DRW 1,01 1 1,05 1,03 1,01 1 1 DRW 1,03 1,01 1,05 1,01 0,99 1,01 1,01

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,*p<0.01.

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,*p<0.01

Table E.11)  Forecasting base metals with Australian Dollar at multiple

horizons — Out of sample analysis at sample level.

Table E.12)  Forecasting base metals with Canadian Dollar at multiple horizons

— Out of sample analysis at sample level.

Australian exchange rate P/R=1 Canadian exchange rate P/R=1
Ratios DM Ratios DM

One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex One-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,99 0,99 0,98 1,01 1 1,01 1,01 AR(1) 0,99 1,01 0,97 1,03 1,01 1,01 1,01
RW 1,01 1,04 1 1,01 1,02 1,01 1,01 RW 1,01 1,02 1 1,01 1,02 1,01 1,01
DRW 1,01 1,06 1,01 1,01 1,04 1,01 1,01 DRW 1,01 1,03 1,01 1,01 1,02 1,01 1,01
three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex three-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,96 0,98 0,99 1,01 1 0,99 0,99 AR(1) 1,02 1,01 1,03 1,02 1,01 1,02 1,02
RW 1,02 1,04 1,03 1,01 1,01 0,98 0,98 RW 1,07 1,06 1,06 1,01 1,02 1,02 1,02
DRW 1,04 1,1 1,08 1,01 1,05 0,99 0,99 DRW 1,08 1,12 1,11 1,01 1,03 1,03 1,03
Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Six-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,96 0,99 0.97% 1,01 1 1,04 1,04 AR(1) 1,02 1 0,99 1,01 1 1,01 1,01
RW 0,97 0,99 0,98 0,99 1 1,01 1,01 RW 1,03 1 0,99 1 0,99 1,01 1,01
DRW 0,99 1,01 1,02 1 1,04 1 1 DRW 1,06 1,03 1,03 1 1,02 1,02 1,02
Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Nine-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,96 1 1,05 1,05 0,99 1,13 1,13 AR(1) 0,99 0,98 1,05 1 0,99 1,02 1,02
RW 0.95* 1 1,03 1,03 0,99 1,07 1,07 RW 0,98 0,98 1,03 0,99 0,99 1,01 1,01
DRW 0,96 0,99 1,01 1,02 1,01 1,03 1,03 DRW 1,01 1,02 1,01 1 1,02 1,01 1,01
Twelve-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex Twelve-Step-AHead Aluminum__ Copper  Lead Nickel Tin Zinc Lmex
AR(1) 0,98 1,03 1,09 1,07 1 1,19 1,19 AR(1) 0,98 1 1,08 1,02 1 1,06 1,06
RW 0,97 1,03 1,08 1,05 1 1,11 1,11 RW 0,98 1 1,08 1,01 0,99 1,04 1,04
DRW 0,98 1,01 1,06 1,03 1,02 1,06 1,06 DRW 1 1 1,04 1 1,02 1,02 1,02
Fifteen-Step-AHead __ Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex Fifteen-Step-AHead __ Aluminum Copper  Lead  Nickel _ Tin Zinc  Lmex
AR(1) 0,99 1,02 1,03 1,05 1 1,13 1,13 AR(1) 0,99 1,02 1,01 1,05 1 1,04 1,04
RW 0,99 1,02 1,04 1,04 1 1,08 1,08 RW 0,99 1,02 1,02 1,04 1 1,03 1,03
DRW 1 1 1,03 1,02 1,03 1,04 1,04 DRW 1 0,99 1 1,01 1,02 1,01 1,01
Twentyfour-Step-AHead _ Aluminum _Copper _ Lead  Nickel _ Tin Zinc  Lmex Twentyfour-Step-AHead _ Aluminum _Copper _ Lead _ Nickel _ Tin Zinc  Lmex
AR(1) 1 1,02 1,02 1,04 1,01 1,02 1,02 AR(1) 1 1 0,99 1,02 1 0,99 0,99
RW 1 1,02 1,03 1,04 1,01 1 1 RW 0,99 1 1 1,03 1,01 0,99 0,99

DRW 1 0,99 1,02 1,01 1,01 0,99 0,99 DRW 1 1 1,05 0,99 1 1 1

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.*p<0.1 *p<0.05,**p<0.01.
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F. Forecasting fuels with currencies — Out sample analysis P/R = 0.6.

Table F.1)  Forecasting fuels with Chilean Peso at multiple horizons — Out of

sample analysis at population level.

Table F.2)  Forecasting fuels with Iceland Krone at multiple horizons — Out of

sample analysis at population level.

Chilean exchange rate P/R=0.6 Iceland exchange rate P/R=0.6
ENCNEW ENCNEW
One-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil __ Propane One-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil __Propane
AR(1) 3.70% 4.54% 3447 3.50% 6.08% 2.26% AR(1) 0,02 0,33 1.37* -0,02 0,5 1.52%
RW 4.55% 2.99% 2.43% 5.57% 8.21% 3.09% RW 0,04 -0,18 0.96* 0,67 1.47% 2.01%
DRW 4.13% 2.64% 2.25% 5.02% 7.41% 2.91% DRW 0,02 -0,16 0,78 0,6 1.36* 1.96*
three-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil__ Propane three-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 10.64%* 10.48%* 8.97%+ 9.61% 10.47%* 6.84% AR(1) 1.64% 1.89% 3.85% 0.92% 0.94% 5.24%%
RW 6.53% 4.25" 7.64 6.86™ 10.04% 6.20 RW -0,18 -0,51 3.26% 01 1.04* 4.59"
DRW 5.67 3.57 6.96"* 568" 847 5.64™ DRW -0,07 -0,36 289" 0,15 111 4.47
Six-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil Propane Six-Step-AHead WITT Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 9.57% 9.26% 12.61% 10.27* 11,94 10.24* AR(1) 1.31* 1.73% 8.39" 1.22% 1.93* 8.19"
RW 6.28% 4.87 11.21% 8.49" 10.96** 9.14% RW 0,32 0 7.64% 0,91 2.03% 7.61%
DRW 5.32% 4.04% 10.26" 6.94% 9.08* 8.27* DRW 0,58 0,27 7.14% 1.22* 2.44% 7.44%
Nine-Step-AHead WII Brent. Natural Gas Kerosene Heating Oil__Propane Nine-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil __ Propane
AR(1) 380" 2.78% 9.11% 7.18% 8.28% 3.69% AR(1) 0,13 0,54 10.23%+ 1.57% 2.00% 2.53%
RW 2.46% 1.56% 8.29% 5.93% 7.56% 4.15% RW 0,44 0,41 9.90% 1.94% 2.87% 3.74%
DRW 2.17% 1.40* 7.25% 5.11% 6.53% 3.51% DRW 0,6 0,54 8.68% 2.09% 3.09 3.32%
Twelve-Step-AHead WTL Brent Natural Gas Kerosene Heating Oil __Propane Twelve-Step-AHead WTIL Brent Natural Gas Kerosene. Heating Oil __ Propane
AR(1) 1.45% 1.16* 2.81% 4.09% 4.65% 0,33 AR(1) 0,61 0.98* 5.44% 2.53% 2.73% 1.06*
RW 0,42 0,14 2.43% 3.00% 3.74% 0,21 RW 0,6 0,59 5.70% 2.50% 3.05% 1.24%
DRW 0,46 0,28 1.57% 2.77% 3.46% -0,11 DRW 0,8 0,76 4.43% 2.69% 3.31% 0,81
Fifteen-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil Propane Fifteen-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 1.39¢ 1.89% -0,34 3.29% 3.41% -0,77 AR(1) -0,21 0,37 1.77% 1.39* 1.22* -0,48
RW 0,25 0,48 -0,44 2.29% 2.55" -0,83 RW 0,15 0,34 1.98% 1.75% 1.86" -0,18
DRW 0,26 0,48 -1,11 2.12% 2.45" -0,85 DRW 0,42 0,53 1.09% 2.05* 2.28% -0,28
Twentyfour-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil __ Propane Tewentyfour-Step-AHead WITIT Brent Natural Gas Kerosene Heating Oil _ Propane
AR(1) 0,27 0,61 -2,07 1.39* 1.43* -1,12 AR(1) -0,57 -0,73 -0,96 -0,59 -0,79 0,32
RW -1,24 -0,86 -1,57 -0,07 0,01 0,78 RW -0,26 0,25 0,67 -0,41 -0,56 0,45
DRW 0,94 0,63 .32 -0,04 0,13 0,52 DRW 0,72 0,76 0,48 0,38 0.95*
10%, 5% and 1% critical values are 0.764, 1,161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table F.3) Forecasting fuels with Australian Dollar at multiple horizons — Out Table F.4) Forecasting fuels with Canadian Dollar at multiple horizons — Out
of sample analysis at population level. of sample analysis at population level.
Australian exchange rate P/R=0.6 Canadian exchange rate  P/R=0.6
ENCNEW ENCNEW
One-Step-AHead WII Brent. Natural Gas Kerosene Heating Oil___Propano One-Step-AHead CAD Brent Natural Gas Kerosene Heating Oil __Propano
AR(1) 0,76 0,86 1.97% 1.13* 1.89% 1.38* AR(1) -0,01 -0,12 2.58% 0,17 1.00% 0,71
RW 1.15% 0,59 1.32¢ 2.26% 3.02% 1.80% RW 0,27 -0,03 1.80% 0.92% 2.04% 0.97%
DRW 1.02* 0,5 1.28* 2.05% 2.74% 1.73* DRW 0,16 -0,11 1.62* 0,69 1.71% 0,85
three-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane three-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 1.85* 1.71% 668 2,924 2.95% 4.25% AR(1) 0,25 0,47 7.26% 0.95% 1.24% 2.16%
RW 1.03¢ 0,57 5.65%* 2.10% 3.13% 3.74% RW -0,06 -0,15 5.99% 0,48 1.45* 1.87%
DRW 0,87 0,46 5.52%+ 1.77% 2.73% 3.56% DRW -0,16 -0,22 5.16% 0,16 0.99% 1.54%
Six-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil Propane Six-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 0.95* 0,77 10.09* 3.38% 3.68% 4.60% AR(1) 1.70% 1.91% 9.58% 292+ 3.95%+ 4.16%
RW 0,63 0,32 9.05%+ 2,974 3.72% 3.99% RW 1.01* 0,78 8.41% 2.57% 3.96" 3.65"
DRW 0,5 0,26 8.56"+ 2,50 3.25 3.67 DRW 0,74 0,55 6,69 1.81* 3.09 3.02
Nine-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane Nine-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 0,83 0,44 8.24" 3.48% 378 1.50* AR(1) 2,92 213 10.89** 4.90" 5.72% 2.33%
RW 0,32 0,08 7440 2.99" 3.66™ 1.66™ RW 217 1.38* 9.88% 4.38 e 2.52%
DRW 0,34 0,25 6.39" 2.62* 3.24% 1.25* DRW 1.98* 1.36* 7.95% 3.56™ 4.66™ 2.00%
Twelve-Step-AHead WII Brent Natural Gas Kerosene Heating Oil __Propane Twelve-Step-AHead WTIL Brent Natural Gas Kerosene. Heating Oil __ Propane
AR(1) 0,68 0,44 3.73% 3.28% 3.62% -0,04 AR(1) 0,52 0,13 5.66™ 3.01% 287 0,09
RW 0,24 0,1 3.26™ 2.76% 3.26% -0,19 RW -0,09 -0,4 5.32% 2.42% 2.39% -0,06
DRW 0,44 0,46 2.09% 265" 3.18% -0,37 DRW 0,51 0,34 3.92% 2.41% 2.56% -0,04
Fifteen-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil ___Propane Fifteen-Step-AHead WTIL Brent Natural Gas Kerosene. Heating Oil __ Propane
AR(1) 1.07% 1.25¢ 1.37% 3.13% 3.35% -0,16 AR(1) -0,99 -0,89 0,87 0,78 0,7 -0,7
RW 0,52 0,7 1.08* 2.62% 2,944 -0,35 RW -1,45 -1,25 0,77 0,35 0,2 -0,98
DRW 0,64 0,91 0,31 245 2,874 -0,24 DRW -0,4 -0,22 0,08 0,77 0,86 -0,49
Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 0,19 0,33 -0,08 1.52% 127 -0,07 AR(1) 0,36 0,69 0,2 1.61% 1.38% -0,4
RW -0,32 -0,23 -0,04 0,67 0,48 0,05 RW -0,33 -0,2 0,14 0,6 0,33
DRW 0,54 0,57 -0,18 0.95% 0.98* 0,41 DRW 0,78 0,81 0,11 1.16* 1.22% 0,09

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
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Table F.5)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at population level.

Table F.6)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at population level.

New Zealand exchange rate_P/R=0.6 Norwegian exchange rate__P/R=0.6
ENCNEW ENCNEW
One-Step-AHead Wit Brent Natural Gas Kerosene ___Heating Oil__Propano One-Step-AHead wit Brent Natural Gas Kerosene ___Heating Oil__Propano
AR(1) .03 084 1.70% 1.28° 229" 137 AR() 043 035 3.03% 1.10° 2.52% 2,60
RW 1.40° 0,61 097+ 215 301 171% RW 1.00* 0,34 208 231" 3.91% 282
DRW 133 0,56 0.93* 2,03+ 2,93 167 DRW 075 017 1.92% 1.88% 3.28% 2,55
three-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil__Propane three-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 462 386" 678" 472 5,09 5.647 AR 157 132 1252 311 347 6187
RW 313 1.89% 5.65% 3.65% 510" 5,05 RW 0,88 03 10.36™ 213% 3.74% 493
DRW 2.99% 178" 5,50 3397 4.77% 4927 DRW 0,62 0,14 9,61 158" 2.95% 440
Six-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil__Propane Six-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 458 367 12,767 6147 6.68" 548" AR 01 0,83 1322 239" 2.79% 3,92
RW 346 235+ 11487 553 6,61 499" RW 0,14 0,86 11617 202% 2945 2.96™
DRW 319" 216" 1103 5.06% 610" 467 DRW 0,67 1050 158" 2.39% 258"
Nine-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil__Propane Nine-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 136" 072 807 3267 50 12 AR 1,94 8467 .05 121° 023
RW 1.05* 055 7.36" 3.06™ 3641 137+ RW 215 7.18% 0,44 083 -0,04
DRW 0,82 05 639 261 3.06" 092 DRW 1,39 6.12% 0,59 092 017
Twelve-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil__Propane Twelve-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 0.97° 0,62 356" 2.82% 316" 0,21 AR 241 3237 0,24 0,19 1,03
RW 071 045 331 2.60% 3110 016 RW 2,61 2,58 0,43 04 132
DRW 0,59 053 201 2.30% 2.80% 02 DRW 1,58 181 014 024 1,11
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane Fifteen-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 107 1.13* 1.67* 2.65% 2.77% 0,28 AR(1) 1,39 (g 0,35 0,44 0,23
RW 075 079 149 2.37% 266" 03 RW 1,68 1.06* 27 0,26 071
DRW 0,46 063 0,57 194 228" 0,39 DRW 07 049 0,32 046 0,25
Twentyfour-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane Twentyfour-Step-AHead Brent Natural Gas Kerosene ___Heating Oil __Propane
AR(1) 02 0,44 04 023 0,05 014 AR(1) 1,04 0,01 0,24 0,45 0,78
RW 0,24 0,29 0,25 013 0,02 028 RW 1,08 026 0,58 0,82 111
DRW 0,34 028 0,49 028 025 049 DRW 0,65 0,51 0,08 047 046 171

10%, 5% and 1% critical values are 0.764, 1161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table F.7)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at sample level.

10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table F.8)  Forecasting fuels with Iceland Krone at multiple horizons — Out

sample analysis at sample level.

of

Chilean exchange rate_P/R=0.6 Iceland exchange rate P/R=0.6
Ratios DM Ratios DM

One-Step-AHead WII Brent Natural Gas Kerosene Heating Oil__Propane One-Step-AHead WII Brent Natural Gas Kerosene Heating Oil___Propane

AR(1) 097+ 095 097 0,99 097 1 AR(1) 1,01 1 0,98 1,01 1,01 0,99

RW 096 098 098 095 093 0,99 RW 1,01 1,01 0,99 1 099 0,98

DRW 097 099 098 0,96 094 0,99 DRW. 1,01 1,01 0,99 1 099 0,98
three-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil__Propane three-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil__Propane

AR(1) 09 0,89 093 0,94 093 094 AR(1) 099 0.98* 0,96 1,01 1,02 0,94

RW 095 096 094 0,95 0,92 095 RW 1,02 1,02 097 1,02 1,01 0,94

DRW 0,96 098 095 097 095 096 DRW. 1,02 1,02 0,98 1,02 1,01 0,95
Six-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil___Propane Six-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil___Propane

AR(1) 089 0.89° 0,88 09 0,88 0,89 AR(1) 1,01 1 093 1,03 1,02 0,91

RW 0,92 0,94 0,89 0,91 0,88 09 RW 1,02 1,02 094 1,02 1,01 0,91

DRW 094 095 091 094 091 092 DRW 1,01 1,01 095 1,01 1 091
Nine-Step-AHead WIIL Brent Natural Gas Kerosene Heating Oil __Propane Nine-Step-AHead WL Brent Natural Gas Kerosene Heating Oil__Propane

AR(1) 0.94% 0.95% 0.88* 0.89% 0.88 095 AR(1) 1,03 1,01 09 1,01 1 0,98

RW 096" 0.97% 0.88* 0.90% 0.88% 0,94 RW 1,01 1 0,89 099 097 0,95

DRW 096" 0.97% 0.90* 092+ 0.90% 095 DRW 1 1 092 098 097 0,9
Twelve-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil___Propane Twelve-Step-AHead WL Brent Natural Gas Kerosene Heating Oil __Propane

AR(1) 097 0.98* 0.95* 0.93% 0,92 1 AR(1) 1 0,99 093 097 097 0,98

RW 0,99 1 0.95* 095% 0.93% 1 RW 099 0,99 092 096 09 0,98

DRW 099 1 097 095* 094+ 1 DRW 099 0,99 095 096 095 0,99
Fifteen-Step-AHead wrI Brent Natural Gas Kerosene Heating Oil___Propane Fifteen-Step-AHead Wl Brent Natural Gas Kerosene Heating Oil __Propane

AR(1) 0,98 0.97% 1,01 0.94% 0.94% 1,02 AR(1) 1,01 1 0,98 098 099 1,01

RW 1 099 1,01 0,96 095 1,02 RW 1 1 097 097 097 1

DRW 1 099 1,03 0,96 096 1,02 DRW 099 0,99 099 097 096 1,01
Twentyfour-Step-AHead W1 Brent Natural Gas Kerosene Heating Oil___Propane Twentyfour-Step-AHead WII Brent Natural Gas Kerosene Heating Oil __Propane

AR(1) 1,02 1 1,06 0,98 0,98 1,03 AR() 1,02 1,02 1,03 1,02 1,02 0,99

RW 1,04 1,03 1,04 1,01 1,01 1,02 RW 1,01 1,01 1,02 1,01 1,02 0,99

DRW 1,03 1,02 1,04 1,01 1,01 1,01 DRW 098 0,99 1,02 099 099 0,98

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations "p<0.1 *p<0.05,"*p<0.01
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Table F.9)  Forecasting fuels with Australian Dollar at multiple horizons — Out

of sample analysis at sample level.

Table F.10)  Forecasting fuels with Iceland Krone at multiple horizons — Out of

sample analysis at sample level.

Australian exchange rate__P/R=0.6 Canadian exchange rate _P/R=0.6,
Ratios DM Ratios DM
One-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propano One-Step-AHead cAD Brent Natural Gas Kerosene ___Heating Oil__Propano
AR(1) 0.99% 0,99 0.98* 0,99 0,98 0,99 AR() 1 1 097 1 099 1
RW 099 0,99 0.98* 097+ 096" 098 RW 1 1 098 099 0.97 0,99
DRW 0,99 1 0.98* 097+ 096 098 DRW. 1 1 0.98* 099 098 0,99
three-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane three-Step-AHead WTIL Brent Natural Gas Kerosene ___Heating Oil__Propane
AR() 097+ 097 0.93* 0,96 0,96 0,94 AR(1) 1 0.99* 0,92 099 099 0,97
RW 0,99 0,99 0.94 0,97 0.96* 0.94% RW 1 1 093 1 098 0,97
DRW 0,99 099 0.93* 0,98 096 0.95% DRW 1 1,01 094 1 099 0,98
Six-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil __Propane Six-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil ___Propane
AR(1) 0.98% 0.99% 0.89% 0.95% 0,94 0,92 AR(1) 097 0.97% 0,92 0.96" 0.94% 0.94%
RW 099 099 0.90% 095 0.94% 0.93* RW 098 0,99 093 097 0.94* 0.95*
DRW 099 1 0.90% 096" 095 0.94% DRW 099 0,99 095 098 09 0,9
Nine-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane Nine-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 0.98% 0.99" 0.88% 0.94% 0.93% 0.97% AR(1) 0.95* 097 087 091+ 0.96"
RW 0.99% 1 0.89* 0,94 0.93% 0.97% RW 0.96* 0,98 0.88* 091+ 0.96*
DRW 0.99% 0.99* 091+ 095* 094+ 0.98* DRW 0.97* 0,98 090 0.93* 097
Twelve-Step-AHead WIIL Brent Natural Gas Kerosene ___Heating Oil___Propane Twelve-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 0.99% 0.99* 0.93* 0.94% 0.93% 1 AR(1) 099 1 0.91% 0.95* 095" 1
RW 099 1 0.94% 0.95% 0.94% 1 RW 1 1,01 0.91% 096" 0.96* 1
DRW 0.99% 0.99* 096" 0.95% 0,94 1,01 DRW 099 0,99 093* 0.96* 0.95* 1
Fifteen-Step-AHead W1 Brent Natural Gas Kerosene____Heating Oil___Propane Fifteen-Step-AHead Wl Brent Natural Gas Kerosene____Heating Oil___Propane
AR(1) 0.98" 0,97 0.97* 0.94% 0.94% 1 AR(1) 1,02 1,02 098" 0.99* 0,99 1,02
RW 099 0.99* 098 095" 0,94 1,01 RW 1,04 1,03 098* 099 1 1,02
DRW 099 0.98* 099 095" 095* 1,01 DRW 1,01 1,01 1 099 0.98* 1,01
Twentyfour-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil___Propane Twentyfour-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1 0,99 1,01 097+ 097 1 AR(1) 099 0,99 1 0.97* 0.97 1,01
RW 1,01 1,01 1,01 0,99 0,99 1 RW 1,01 1,01 1 099 1 1,01
DRW 099 099 1,01 0,98 0,98 099 DRW. 099 0,99 1 098 098 1

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations "p<0.1 *p<0.05,"*p<0.01

Table F.11)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at sample level.

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations *p<0.1 *p<0.05,*“p<0.01

Table F.12)  Forecasting fuels with Norwegian Krone at multiple horizons —

Out of sample analysis at sample level.

New Zealand exchange rate __P/R=0.6 Norwegian exchange rate_P/R= 0.6,
Ratios DM Ratios DM
One-Step-AHead Brent Natural Gas Kerosene Heating Oil__Propano One-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil __Propano
AR(1) 099 0,99 0,99 0,97 0,99 AR(1) 1 1 0,97 0,99 097 0,98
RW 0,99 1 0.97* 0.96% 0,98 RW 099 1 0,98 0.98% 0,95+ 0,97
DRW 099 1 097+ 096" 098 DRW 1 1 099 0.98* 096* 0,98
three-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane three-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 0.94% 094 094 093 0.92% AR(1) 097% 0.98% 0.88" 096" 0.95* 092+
RW 097 095 095 093 0.93* RW 099 1 0.90% 097 0.95* 0.93*
DRW 097 095 095 094+ 0.93* DRW 1 1 0.91% 098 09 094
Six-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane Six-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 0,94 0.86" 0.91% 0.90% 0.92% AR(1) 1 1,02 088" 0.96" 095" 0.94%
RW 0.96* 0.86* 091+ 0.90% 0.92% RW 1 1,02 09 0.97% 095* 095
DRW 0.96* 0.86" 092+ 091+ 0.93* DRW 1 1,01 09 097 0.96* 0.96*
Nine-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane Nine-Step-AHead Wl Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 0.99* 0.90" 095 0.94% 098 AR(1) 1,03 1,05 090 0.98* 098" 1
RW 0.99* 0.90% 095% 0.94% 098 RW 1,04 1,05 091 099 0.98* 1
DRW 099 0.91* 096" 095* 098 DRW 1,02 1,03 092 099 0.98* 1
Twelve-Step-AHead Brent Natural Gas Kerosene____Heating Oil___Propane Twelve-Step-AHead Wl Brent Natural Gas Kerosene ___Heating Oil___Propane
AR() 0.99* 095 0.95% 0.94% 1 AR() 1,04 1,06 095 1 1 1,03
RW 099 095 095% 0.94% 1 RW 1,06 1,07 095 1,01 1,01 1,03
DRW 099 097 096" 095* 1 DRW. 1,03 1,04 097 1 1 1,03
Fifteen-Step-AHead Brent Natural Gas Kerosene____Heating Oil___Propane Fifteen-Step-AHead WTL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR() 098 098 095" 095 1,01 AR(1) 1,02 1,03 0,97 099 099 1,01
RW 098 098 0.96° 095 1,01 RW 1,04 1,04 0,98 1,01 1,01 1,02
DRW 0,99 099 0,97 0,96 1,01 DRW. 1,01 1,02 0,99 099 099 1,01
Twentyfour-Step-AHead Brent Natural Gas Kerosene ___Heating Oil___Propane Twentyfour-Step-AHead WTIL Brent Natural Gas Kerosene____Heating Oil___Propane
AR() 1,01 1,01 1,02 1 1 1 AR(1) 1,02 1,03 1,01 1,01 1,01 0,98
RW 1,01 1,01 1,01 1 1 0,99 RW 1,03 1,03 1 1,02 1,02 0,98
DRW 0,99 099 1,02 1 1 0,99 DRW 098 0,99 1,01 099 099 0.96*

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations."p<0.1 *p<0.05,p<0.01
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G. Forecasting fuels with currencies — Out sample analysis P/R = 2.

Table G.1)  Forecasting fuels with Chilean Peso at multiple horizons — Out of Table G.2)  Forecasting fuels with Iceland Krone at multiple horizons — Out of
sample analysis at population level. sample analysis at population level.
Chilean exchange rate P/R=2 Iceland exchange rate P/R=2
ENCNEW ENCNEW
One-Step-AHead Brent Natural Gas Kerosene ___ Heating Oil__Propano One-Step-AHead WTI Brent Natural Gas Kerosene ___ Heating Oil__ Propano
AR(1) 7.69 7.45% 13.11% 20.16% 13.52% AR(1) 0,92 1,16 4.53% 3.23% 578" 9.08%
RW 8.90% 577 16.34" 21.53% 10.13 RW 2.66% 2.15% 2.89* 4.06% 6,217 7.54%
DRW 8.11% 5.34% 15.30%* 20.19%+ 10.21% DRW 2.97% 2.48% 2.68% 4.48% 6.71% 8.09*
three-Step-AHead Brent Natural Gas Kerosene ___Heating Oil _ Propano three-Step-AHead Wit Brent Natural Gas Kerosene ___Heating Oil _Propano
AR(1) 13.91%* 13.81% 24.32% 26.83% 16.79% AR(1) 4.42% 3.24% 15.99%* 10.00% 12.56% 18.08**
RW 10.05%* 12,124 19.85%* 24.36™* 11614 RW 3.06™ 1,3 14.09%* 7.40%% 10.30% 13.72%
DRW 8.64% 10.86" 17.27% 2144 11.56 DRW 3.47% 1,68 13.61%* 8.16™ 11.21% 14.48*
Six-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propano Six-Step-AHead Wit Brent Natural Gas Kerosene ___Heating Oil__Propano
AR(1) 12.66™* 11.51%% 21.74* 2291 20.27% AR(1) 7.87 5.83% 41,92+ 20.23% 25.86"
RW B2 10.69% 18.90% 2123 1678 RW 632 392 38500 1920% 2274
DRW 6.95% 10.53* 16.33** 18.42% 16.25%* DRW 5.71% 3.43% 37.78 15.24* 18.78% 22,40
Nine-Step-AHead Brent Natural Gas Kerosene___ Heating Oil___Propano Nine-Step-AHead WTI Brent Natural Gas Kerosene ___ Heating Oil__ Propano
AR(1) 5.64 8.84% 14.94% 16.46** 5.77% AR(1) 4.83% 2.78% 50.08" 12.69" 14.59" 10.56**
RW 2.39* 774 11.25% 14.12% 5.48% RW 4.12% 16 43.01% 11.58% 14.50% 10.71%+
DRW 1,26 7.70% 9.35% 11.77 3.88% DRW 2.86% 0,5 40.69 10.64% 13.32% 9.64
Tuwelve-Step-AHead Brent Natural Gas Kerosene ___ Heating Oil__Propano Twelve-Step-AHead Wl Brent Natural Gas Kerosene ___ Heating Oil__ Propano
AR(1) 1.95* 3.80™ 8.23% 9.15% -2,39 AR(1) 1,36 1,25 25.84% 9.69 9.62 1,32
RW -1,48 3.78% 5.19% 6.77% 2,74 RW 1,72 0,63 22.08% 10.04% 11.05%= 1,47
DRW -2,37 1,12 4.44% 5.72%% -4,92 DRW -0,5 -1,57 18.50%* 8.16™ 9.24% 0,68
Fifteen-Step-AHead Brent Natural Gas Kerosene Heating Oil Propano Fifteen-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propano
AR(1) 1.83% 2.40% 6.61% 6.90% -3,04 AR(1) 0,21 1,27 10.00%* 7.2 6,47 -4,05
RW -2,02 3.14% 3.88% 4.13% 4 RW -0,04 -0,37 7.60% 7.21%% 7.20% -3,81
DRW -2,96 -0,99 3.28% 3.75% -6,05 DRW -2,48 -2,89 4.44% 4.99*% 5.37%% -3,95
Twentyfour-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propano Twentyfour-Step-AHead ___WIT Brent Natural Gas Kerosene ___Heating Oil__Propano
AR(D) 385 2,04 397 078 067 001 AR(1) 09 256 235 EYT) 21 0,68
RW 5,88 4,9 338 2,66 242 045 RW 13 327 162 22 2,67 031
DRW 544 423 1,63 113 007 DRW 144 374 1,48 2,88 2,89 036

10%, 5% and 1% critical values are 0.764, 1161 and 2.278 respectively for ENCNEW when excess parameters are 1

and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table G.3)  Forecasting fuels with Australian Dollar at multiple horizons — Out Table G.4)  Forecasting fuels with Canadian Dollar at multiple horizons — Out

of sample analysis at population level. of sample analysis at population level.

Australian exchange rate_ P/R=2 Canadian exchange rateP/R=2
ENCNEW ENCNEW
One-Step-AHead Brent Natural Gas Kerosene Heating Oil Propano One-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil Propano
AR(1) 0,26 4.31% 4.01% 5.32% 4.71% AR(1) -1,5 -1,56 3.55% -0,17 1,08 0,72
RW 147 2.84% 6.31% 6.68% 2.85% RW -0,53 -0,77 2.95% 1,07 2.76% 0,68
DRW 1.84° 276" 6.89° 7.72% 3.62% DRW 0 0,26 310 184 3,57+ 1,34
three-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propano three-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil _Propano
AR(1) 0,66 15.87% 576" 415" 7.70% AR(1) 3,31 248 488" 115 0,68 0,45
RW 1,57 14,09 4.80% 4.32% 512 RW 3,85 2,99 4.22% 1,04 0,15 0,27
DRW 0,28 12,06 6240 6.36" 541 DRW 1,81 1,44 5,35 1,02 2,01 1,01
Six-Step-AHead Brent Natural Gas Kerosene ___Heating Ol _Propano Six-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propano
AR() 077 32,01 7.76" .01 9,93 AR(D) 0,46 0,64 1473 431 5,29 488"
RW -0,72 29.69* 6.78™ 8.00% 7.60" RW -1,45 -1,95 14.96* 3.69% 535" 3.99%
DRW -2,05 27.29% 5.74% 6.70% 6.42% DRW -0,17 -0,82 16.53* 5.42% 6.77% 5.00%
Nine-Step-AHead Brent Natural Gas Kerosene Heating Oil __Propano Nine-Step-AHead WTI Brent. Natural Gas Kerosene Heating Oil __Propano
AR(1) 0,81 23.05% 7.91% 8.19" 2,96 AR(1) 4.40% 2.92% 18.59*+ 9.55% 10.49* 4.64%
RW -1,09 19.09% 5.30™ 6.69% 173 RW 2.35% 0,69 17.40% 7.09% 8.91% 4.55%
DRW -3,89 17.82% 2.68% 3.52% -0,94 DRW 2.42% 0,64 17.53* 8.20%+ 9.74 3.92%
Twelve-Step-AHead Brent Natural Gas Kerosene Heating Oil__Propano Twelve-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __Propano
AR(1) 0,23 9.41% 6.88% 7.52%% -1,79 AR(1) 2.93% 2.72% 9.02%= 6.81% 6.95% 1,64
RW -2,11 7.53% 4.75% 5.96% -2,8 RW 0,99 0,32 9.25% 4.61% 5.19% 1,26
DRW -4,74 4.03* 2.53% 3.09% -5,32 DRW -0,66 -1,44 6.89% 4.70% 5.28%% -0,71
Fifteen-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propano Fifteen-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil __Propano
AR(1) 0,94 0,84 426" 5.05% 5,80 1,89 AR(1) 2,29 2,46 0,45 0,23 0,01 1,78
RW 3,95 3,63 317 221 2.76* 3,55 RW 3,75 44 1,06 1,53 1,23 2,36
DRW 622 5,63 06 09 1,32 5,69 DRW 6,43 7 0,65 2,92 2,44 4,69
Twentyfour-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Ol _Propano Twentyfour-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil__Propano
AR() 6,33 483 2,05 178 1,96 2,38 AR() 4,06 34 2,89 126 123 1,64
RW 8,26 7,36 1,04 4,94 4,99 2,62 RW 5,65 5,37 2,04 372 3,57 1,62
DRW -8,57 -7,02 0,1 -4,1 -39 -3,19 DRW -7.8 -6,73 -1,07 -4,68 -4,3 -3,05
10%, 5% and 1% critcal values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% eritcal values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
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Table G.5)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at population level.

Table G.6)  Forecasting fuels with Norwegian Krone at multiple horizons — Out

of sample analysis at population level.

New Zealand exchange rate P/R=2 Norwegian exchange rate__P/R=2
ENCNEW ENCNEW

One-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil__Propano One-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil___Propano

AR(1) 1,03 7.13% 3.50% 6.22% 1.44% AR(1) 0,17 0,71 9.05% 3.57% 7.04% 9,61

RW 311 5.04% 557 7.66% 3.04% RW 2.60° 076 6.56" 6.49% 9.35% 7440

DRW 3.52% 438" 615" 8.31% 3.90% DRW 277 1,08 5.8 638" 8,98 7.07
three-Step-AHead WII Natural Gas Kerosene ___Heating Oil___Propano three-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propano
AR(1) 5.70% 2237 949" 9.94% 10.96% AR(1) 0,66 0,37 28.66™" 3.25% 476" 11.38%

RW 429" 19.50% 872 10.40% 8.26 RW 2,05 24 24.55% 227¢ 5.04% 8.28"

DRW 5.3 16,57 9.46™ 1148 9.05 DRW 0,42 135 19.38 347 5,92 7.65
Six-Step-AHead Wl Natural Gas Kerosene ___Heating Oil__Propano Six-Step-AHead Wl Brent Natural Gas Kerosene ___Heating Oil___Propano

AR(1) 6,117 31.25% 1171 12.00% 10.55% AR(1) 3.03% 1.95% 35.93% 529" 630" 6.85"

RW 4.03* 29.02% 10.69% 1191 8.80% RW 17 051 3247 475% 6.65% 5.69%

DRW 3.78% 25.80" 10.43% 1170 9.10% DRW 0,45 195 2607 3,01 437 365"
Nine-Step-AHead Wl Natural Gas Kerosene ___Heating Oil__Propano Nine-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil___Propano

AR(1) 2.01* 21.96™ 7.79% 7.76% 3147 AR(1) 1.91% 1,53 2073 411 480" 0,87

RW 0,57 18.91% 6.2 6,887 215 RW 062 0,19 16,597 3.06% 456% 0,25

DRW 1,37 17.01% 4.65* 5.11% 076 DRW 3,46 4,07 12,94 0,11 0,62 3,65
Twelve-Step-AHead wil Natural Gas Kerosene ___Heating Oil__Propano Twelve-Step-AHead wil Brent Natural Gas Kerosene ___Heating Oil___Propano

AR(1) 0,14 12227 577" 626" 031 AR(1) 2.01° 1.92° 7.18% 5,687 6,11 1,93

RW 141 10.43% 484 5.76% 1,06 RW 0,63 1,04 5.39% 2.80° 3.93% 2,23

DRW 3,61 6,97 3.32% 3.8 3,02 DRW 5,34 5,62 017 072 0,16 -6,09
Fifteen-Step-AHead wi1 Natural Gas Kerosene ___Heating Oil__Propano Fifteen-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil___Propano

AR(1) 0,2 6,947 470" 5,207 0,96 AR(1) 284 27 2.49° 0,24 0,14 426

RW 2,01 571 3.04% 3.49% 2,01 RW 4,94 521 157 1,91 1,88 5,31

DRW 3,74 34 1.90% 236 283" 341 DRW 9,18 9,15 423 5,15 5,16 8,55
Twentyfour-Step-AHead Wil Brent Natural Gas Kerosene Heating Oil__Propano Twentyfour-Step-AHead Wit Brent Natural Gas Kerosene Heating Oil__Propano

AR(1) 1,92 1,46 338" 0,28 024 1.89° AR(1) 5,45 512 2.53° 417 434 0,53

RW 3,16 2,64 3.08" 17 1,77 172 RW 6,39 6,25 172 575 5,99 0,43

DRW 522 417 1,63 2,93 2,82 014 DRW 9,94 933 0,48 8,39 8,47 29

10%, 5% and 1% critcal values are 0.764, 1.161 and 2278 respectively for ENCNEW when excess parameters are

Table G.7)  Forecasting fuels with Chilean Peso at multiple horizons — Out of

sample analysis at sample level.

and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1

Table G.8)  Forecasting fuels with Iceland Krone at multiple horizons — Out of

sample analysis at sample level.

Chilean exchange rate _P/R=2 Iceland exchange rate P/R=2
Ratios DM Ratios DM
One-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane One-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil _Propane
AR(1) 0,97 0,96 096 0,94 0.90* 0.93* AR(1) 1,01 1,01 0,97 1 098 0,97
RW 0,94 0,97 097 0.92* 0.89* 0,95 RW 1 1,01 0,98 099 098 0,98
DRW 0,96 0,98 098 0,93 0.91* 0,95 DRW 1 1 0,99 099 097 0,97
three-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil __Propane three-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil__Propane
AR(1) 092 095 094 09 0,89 092 AR(1) 1,02 1,03 0,92 0,98 096 0,95
RW 0,94 0,97 095 0,92 09 0,95 RW 1,04 1,06 0,93 1 098 0,97
DRW 0,96 0,99 096 0,95 0,92 0,95 DRW 1,03 1,05 0,94 099 097 0,9
Six-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _Propane Six-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane
AR() 093 0,94 095 0,91 09 0.90° AR(1) 1,06 1,08 0,85 1,01 1 0,99
RW 0,95 0,97 0,96 0,92 09 0.91* RW 1,07 11 0,86 1,02 1 1
DRW. 0,97 0,99 096 0,95 0,93 0,93 DRW 1,09 111 0,87 1,03 1,01 1
Nine-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil__Propane Nine-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _ Propane
AR 0,97 0,98 0,94 0,92 091 1 AR(1) 1,08 1,08 08 1,03 1,03 1,08
RW 1 1,01 095 0,94 0,92 1,01 RW 1,08 1,09 083 1,03 1,02 1,07
DRW. 1,02 1,03 095 0,97 0,9 1,05 DRW 111 112 085 1,05 1,05 1,09
Twelve-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane Twelve-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane
AR() 1,02 1,02 097 0,95 0,95 1,07 AR() 1,08 1,07 0,87 1,01 1,02 1,08
RW 1,06 1,06 097 0,98 0,97 1,07 RW 1,07 1,08 0,89 1 1 1,07
DRW. 1,09 1,08 1,01 1,01 1 112 DRW 112 112 0,93 1,04 1,04 11
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propane Fifteen-Step-AHead WTIL Brent Natural Gas Kerosene____Heating Oil__Propane
AR() 1,03 1,03 1 0,97 0,97 1,07 AR(1) 1,08 1,07 095 1,02 1,03 112
RW 1,07 1,08 099 1 1 1,08 RW 1,07 1,08 097 1,02 1,02 1,11
DRW 111 111 1,04 1,03 1,03 113 DRW. 1,14 1,14 1,01 1,08 1,07 1,12
Twentyfour-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _Propane Twentyfour-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil __Propane
AR(D) 1,08 1,06 1,06 1,03 1,03 1,01 AR(1) 1,04 1,07 0,99 1,07 1,06 1,03
RW 111 11 1,05 1,07 1,07 1 RW 1,04 1,07 1 1,07 1,07 1,02
DRW 1,12 11 1,06 1,07 1,07 1,01 DRW 1,06 1,09 1 1,11 1,09 1,02

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations.p<0.1 *p<0.05,"p<0.01
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Table G.9)  Forecasting fuels with Australian Dollar at multiple horizons — Out

of sample analysis at sample level.

Australian exchange rate  P/R=2

Table G.10)  Forecasting fuels with Canadian Dollar at multiple horizons — Out

of sample analysis at sample level.

Canadian exchange rate_ P/R=2

Ratios DM Ratios DM
One-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane One-Step-AHead WTIL Brent Natural Gas Kerosene____Heating Oil___Propane
AR() 1,01 1,01 098 0,99 0,98 0,98 AR(1) 1,02 1,02 0,98 1,01 1 1,01
RW 1 1,01 099 098" 0.98* 1 RW 1,02 1,02 0,99 1 099 1,01
DRW 1 099 097 097 099 DRW 1,01 1,01 0,98 1 099 1
three-Step-AHead Brent Natural Gas Kerosene Heating Oil __Propane three-Step-AHead WTT Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1,03 1,03 092 0,99 1 0.95" AR(1) 1,05 1,04 1,01 1,03 1,02 1,01
RW 1,05 1,04 0.93* 1 1 097 RW 1,06 1,04 1,01 1,03 1,02 1,02
DRW 1,03 1,03 0.94* 0,99 0,99 097 DRW 1,03 1,03 0,99 1,01 1 1
Six-Step-AHead WIIT Brent Natural Gas Kerosene Heating Oil _Propane Six-Step-AHead WL Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 1,02 1,03 095 0,99 0,97 0,97 AR(1) 1,03 1,03 0,94 1 098 0,97
RW 1,03 1,04 097 1,01 0,98 0,99 RW 1,04 1,05 0,94 1 098 0,98
DRW 1,07 1,07 094 1,04 1,02 1 DRW 1,03 1,04 092 1 098 0,97
Nine-Step-AHead WIIL Brent Natural Gas Kerosene ___Heating Oil___Propane Nine-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1,06 1,04 1,05 1,02 1,01 1,07 AR(1) 098 0,99 0,91 095 094 0,97
RW 1,08 1,06 1,09 1,05 1,03 1,09 RW 1 1,01 092 097 095 0,97
DRW 1,16 113 1,08 1,12 111 114 DRW 1,04 092 099 097 0,99
Twelve-Step-AHead WIIL Brent Natural Gas Kerosene ___Heating Oil___Propane Twelve-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1,08 1,05 1,04 1,01 1,01 1,09 AR(1) 098 0,98 093 0.94* 0.94* 0,99
RW 111 1,08 1,07 1,04 1,03 11 RW 1 1,01 093 096 096 0,99
DRW 121 1,17 113 1,13 113 116 DRW 1,05 1,05 096 1 099 1,02
Fifteen-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil___Propane Fifteen-Step-AHead Wl Brent Natural Gas Kerosene ___Heating Oil___Propane
AR() 1,11 1,09 1,03 1,06 1,05 1,08 AR(1) 1,05 1,05 1,02 1,02 1,01 1,03
RW 115 113 1,05 1,09 1,09 111 RW 1,07 1,08 1 1,03 1,03 1,04
DRW 1,29 125 1,12 121 1,22 118 DRW 1,13 1,14 1,01 1,09 1,08 1,08
Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane Twentyfour-Step-AHead Wl Brent Natural Gas Kerosene ____Heating Oil___Propane
AR 1,16 113 1,06 113 1,12 1,06 AR() 11 1,09 1,04 1,08 1,06 1,03
RW 1,19 1,17 1,08 1,18 1,16 1,06 RW 1,12 1,12 1,03 111 1,09 1,03
DRW 133 127 1,17 1,32 128 112 DRW. 1,32 1,28 1,05 1,29 1,26 11

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations.*p<0.1 *p<0.05,“*p<0.01

Table G.11)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at sample level.

New Zealand exchange rate __ P/R=2

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations. p<0.1 *p<0.05,“*p<0.01

Table G.12)  Forecasting fuels with Norwegian Krone at multiple horizons —

Out of sample analysis at sample level.

Norwegian exchange rate_P/R=2

Ratios DM Ratios DM

One-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propane One-Step-AHead WIIL Brent Natural Gas Kerosene____Heating Oil__Propane

AR() 1,01 1 096 0,99 0,97 0,98 AR(1) 1,01 1,02 095 099 097 0.96

RW 1 1,01 098 0,98 097 0,99 RW 1 1,01 097 098 0.96* 097

DRW 0,99 1 098 097 0,96 0,98 DRW. 1 1,01 097 098 096 0.97*
three-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil__Propane three-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil __Propane

AR(D) 1 1,02 0.88" 0,98 0,97 0.94° AR(1) 1,03 1,02 0.86" 1 099 0.94*

RW 1,02 1,04 0.90% 0,98 0,97 0,96 RW 1,05 1,05 0.88% 1,01 099 0,9

DRW 1,01 1,02 0.91* 0,98 096 095 DRW 1,03 1,03 0.90% 1 099 0,9
Six-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil _Propane Six-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane

AR(1) 1,01 1,03 0.85* 0,97 0,9 0,96 AR(1) 099 1 0,91 096 09 0,9

RW 1,02 1,04 0.86* 0,98 097 0,98 RW 099 1,01 093 097 0.95* 0,9

DRW 1,03 1,05 0.87* 0,99 098 097 DRW 1,03 1,05 092 1 1 0,99
Nine-Step-AHead WIIL Brent Natural Gas Kerosene ___Heating Oil__Propane Nine-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil__Propane

AR(1) 1,03 1,03 092 0,99 0,99 1,03 AR(1) 1 1,01 1,04 098 097 1,05

RW 1,04 1,04 095 1 1 1,04 RW 1,01 1,02 1,07 098 097 1,03

DRW 11 1,08 096 1,05 1,05 1,06 DRW 1,08 1,09 1,06 1,05 1,05 1,09
Twelve-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propane Twelve-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane

AR(1) 1,07 1,05 098 1,01 1 1,05 AR(1) 1,01 1,02 1,06 096 096 1,06

RW 1,09 1,07 1 1,02 1,01 1,06 RW 1,04 1,05 1,07 099 098 1,06

DRW 117 114 1,04 1,08 1,08 11 DRW 112 112 115 1,06 1,06 112
Fifteen-Step-AHead Wl Brent Natural Gas Kerosene____Heating Oil___Propane Fifteen-Step-AHead Wl Brent Natural Gas Kerosene ___Heating Oil___Propane

AR(1) 1,08 1,07 1 1,04 1,03 1,05 AR(1) 1,06 1,06 1,05 1,03 1,03 11

RW 1,11 11 1,01 1,05 1,05 1,06 RW 11 11 1,06 1,05 1,05 1,11

DRW 121 118 1,08 1,14 114 111 DRW 121 12 1,16 114 115 1,18
Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene____Heating Oil___Propane

AR() 1,05 1,04 098 1,04 1,04 0,99 AR(1) 1,12 1,11 1,03 11 1,11 1,05

RW 1,07 1,06 099 1,06 1,05 0,99 RW 113 1,12 1,05 113 113 1,05

DRW 117 114 1,05 117 115 1,04 DRW. 13 1,26 115 1,29 1,29 1,14

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations.*p<0.1 *p<0.05,“*p<0.01
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H. Forecasting fuels with currencies — Out sample analysis P/R = 1.

Table H.1)  Forecasting fuels with Chilean Peso at multiple horizons — Out of

sample analysis at population level.

Table H.2)  Forecasting fuels with Iceland Krone at multiple horizons — Out of

sample analysis at population level.

Chilean exchange rate P/R=1 Iceland exchange rate P/R=1
ENCNEW ENCNEW
One-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil Propane One-Step-AHead WII Brent Natural Gas Kerosene Heating Oil Propane
AR(1) 3.40™ 4.24% 3.57 4.57% 7.22%% 3.15" AR(1) 0,19 0,75 0,2 0,17 07 2.85*%
RW 13.36" 8.90™ 577 16.34™ 21.53" 1013 RW 2.66* 215 2.89" 4.06* 6.21" 7.54%%
DRW 12,43 811" 534 15.30" 2019 10.21% DRW 297 248" 268 448" 6.71" 8.09%
three-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane three-Step-AHead WITI Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 13.18" 12.16™ 1140 13.39 14.46™ 9.11% AR(1) 2.23% 248 2.04% 1.29* 162" 8.82%
RW 16.08* 10.05** 12.12% 19.85% 24.36" 1161 RW 3.06" 13 14.09* 7.40% 10.30% 13.72%
DRW 14.44% 8.64 10.86™ 17.27% 2144 11.56™ DRW 3.47% 1,68 13.61% 8.16" 11.21% 14.48%
Six-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil __Propane. Six-Step-AHead WII Brent Natural Gas Kerosene Heating Oil __ Propane
AR(1) 12.89* 1275 12.51% 14.25% 15.24% 14.89" AR(1) 331 3.78% 348" 3.01% 3.78" 14.25%
RW 11.54% 8.42% 10.69% 18.90% 21.23% 16.78* RW 6.32% 3.92¢ 38.54" 15.65 19.20% 22,74
DRW 10.05%* 6.95% 10.53* 16.33% 18.42% 16.25% DRW 5.71% 3.43% 37.78%+ 15.24% 18.78% 22,40
Nine-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __Propane. Nine-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __ Propane
AR(1) 479 3.03 7.54% 9.79* 11.25% 4.93% AR(1) 1.25% 1.65% 5.02 2.49% 317 4.26"
RW 4.06% 2.39* 7.74% 11.25%* 14.12% 5.48% RW 4.12% 16 43.01% 11.58% 14.50% 10.71%*
DRW. 1,26 770 9.35% 11.77% 3.88*% DRW 2.86% 0,5 40.69 10.64% 13.32% 9.64%
Twelve-Step-AHead WITT Brent Natural Gas Kerosene Heating Oil Propane Twelve-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil __ Propane
AR(1) 1.82% 1.37¢ 2.15% 6.30% 7.09%% 0,05 AR(1) 0,46 0.92* 0.98* 311 3.28" 0.99*
RW -1,21 -1,48 3.78% 5.19* 6.77% 2,74 RW 1,72 0,63 22,08 10.04% 11.05% 1,47
DRW 2,32 -2,37 1,12 444 5.72% 4,92 DRW 0,5 -1,57 18.50" 8.16™ 9.24m 0,68
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil___Propane Fifteen-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 1.39* 1.75" -0,85 4.59" 4.74% -1,62 AR(1) -0,67 -0,45 0,07 1.57% 1.63* -0,91
RW -1,8 -2,02 3.4 3.88" -3,64 RW -0,04 -0,37 7.60" 7.21%% 7.20M -3,81
DRW -3,14 -2,96 -0,99 3.28% 3.75% -6,05 DRW -2,48 -2,89 4.44% 4.99% 537 -3,95
Twentyfour-Step-AHead WL Brent Natural Gas Kerosene Heating Oil __Propane. Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __Propane
AR(1) -0,5 0,23 -2,43 1.59% 1.53% -1,09 AR(1) -1,26 -1,76 -2,04 2,14 2,36 -0,12
RW -5,88 -4,96 -3,38 -2,66 2,42 0,45 RW -1,33 -3,27 1,62 -2,23 -2,67 -0,31
DRW -5,44 -4,23 -3,69 -1,63 -1,13 -0,07 DRW -1,44 -3,74 1,48 -2,88 -2,89 0,36
10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1 10%, 5% and 1% critical values are 0.764, 1.161 and 2.278 respectively for ENCNEW when excess parameters are 1
Table H.3)  Forecasting fuels with Australian Dollar at multiple horizons — Out Table H.4) Forecasting fuels with Canadian Dollar at multiple horizons — Out
of sample analysis at population level. of sample analysis at population level.
Australian exchange rate P/R=1 Canadian exchangerate P/R=1
ENCNEW ENCNEW
One-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane One-Step-AHead WITIL Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 0,55 0,83 1.20* 141% 1.98% 1.52% AR(1) -0,26 -0,23 317 -0,06 0,79 0,71
RW 3.09% 147 2.84% 6.31% 668" 2.85% RW -0,53 -0,77 2.95% 1,07 2.76% 0,68
DRW 3.51% 1.84* 2.76* 6.89% 7.7 3.62% DRW 0 -0,26 3.10% 1.84% 3.57% 1,34
three-Step-AHead W Brent. Natural Gas Kerosene Heating Oil __Propane three-Step-AHead WTI Brent. Natural Gas Kerosene Heating Oil __ Propane
AR(1) 2.15% 2.10" 5.31% 4.00% 3.78* 4.56" AR(1) -047 -0,19 8.69" 0.96% 1.42% 2.77%
RW -0,83 -1,57 14.09% 4.80% 4.32% 5.12% RW -3,85 -2,99 4.22% -1,04 -0,15 -0,27
DRW 0,91 -0,28 12.06™ 6.24% 6.36% 5.41% DRW -1,81 -1,44 5.35% 1,02 2.01* 1,01
Six-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil___Propane Six-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __ Propane
AR(1) -0,14 -0,69 3.47% 3.33% 3.1 4.83% AR(1) 167 1.89% 7.25%% 411 5.29% 6.11%
RW 0,83 0,72 29.69* 678" 8.00% 7.60 RW -145 -1,95 14.96%* 3.69* 5.35%% 3.99%
DRW 0,47 -2,05 27.29* 5.74*% 670" 642" DRW. -0,17 -0,82 16.53** 5.42%% 6.77 5.00%
Nine-Step-AHead WII Brent Natural Gas Kerosene, Heating Oil___Propane Nine-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) -0,18 -0,65 1.48* 3.90" 375 1.28* AR(1) 4.20™ 316" 5.35" 7.42%% 8.10™ 3127
RW -0,81 -1,09 19.09" 530" 669" 173 RW 2.35* 0,69 17.40% 7.09%* 8.91% 4.55"
DRW -3,56 -3,89 17.82% 268" 3.52 -0,94 DRW 242* 0,64 17.53* 8.29" 974" 3.92%
Twelve-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil___ Propane Twelve-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil___Propane
AR(1) -0,48 -0,62 -0,39 3.69" 3.85" -1,02 AR(1) -0,17 -0,47 217" 378" 340 -0,76
RW -2,45 -2,11 7.53 4.75% 5.96™ -2,8 RW 0,99 0,32 9.25 4.61% 5.19" 1,26
DRW -5,15 -4,74 4.03% 2.53* 3.09% -5,32 DRW -0,66 -1,44 6.89% 4.70% 5.28" -0,71
Fifteen-Step-AHead WL Brent Natural Gas Kerosene Heating Oil __Propane. Fifteen-Step-AHead WTI Brent. Natural Gas Kerosene Heating Oil __ Propane
AR(1) 0,14 0,18 -1 377 4.03% -1,04 AR(1) 242 2,51 -0,27 0,53 0,48 -1,6
RW -3,95 -3,63 3.7+ 2.21* 2.76% -3,55 RW -3,75 4,4 1,06 -1,53 -1,23 -2,36
DRW -6,22 -5,63 -0,6 0,9 1,32 -5,69 DRW -6,43 -7 -0,65 -2,92 2,44 -4,69
Twentyfour-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil __Propane. Twentyfour-Step-AHead WTI Brent Natural Gas. Kerosene Heating Oil __ Propane
AR(1) -1,06 -0,86 0,02 135 1.02* -0,69 AR(1) -0,16 0,14 -0,46 1.68% 1.24% -1,17
RW -8,26 -7,36 1,04 -4,94 -4,99 -2,62 RW -5,65 -5,37 -2,04 -3,72 -3,57 -1,62
DRW -8,57 -7,02 0,1 -4,1 -3,9 -3,19 DRW -7,8 -6,73 -1,07 -4,68 -4,3 -3,05

10%, 5% and 1% critical values are 0.764, 1161 and 2.278 respectively for ENCNEW when excess parameters are 1
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Table H.5)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at population level.

Table H.6)  Forecasting fuels with Norwegian Krone at multiple horizons — Out

of sample analysis at population level.

New Zealand exchange rateP/R =1 Norwegian exchange rate P/R=1
ENCNEW ENCNEW
One-Step-AHead Wl Brent Natural Gas Kerosene Heating Oil__Propane One-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 0.99* 0,77 41 172 2617 176" AR(1) 0,06 0,14 2.77% 0,85 178" 2.78%
RW 311 1,44 5.04% 557 7.66% 3,04 RW 2.60° 0,76 6.56% 6497 935" 7440
DRW 3.5 189 438" 615" 8.31% 3.90% DRW 277 1,08 5.88% 6,38 898" 7.07
three-Step-AHead w1 Brent Natural Gas Kerosene Heating Oil__Propane three-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 5.26% 3.96% 7.00% 5.62% 5.96" 7.23% AR(1) 1.61% 1.58% 12.25% 3,63 351 7.34
RW 4.29% 1.82% 19.50% 8727 10.40% 826" RW 2,05 24 2455 227 5.04% 828"
DRW 5.38% 2.75* 16,57 946" 1148 9.05% DRW 0,42 135 19.38% 3.47% 592 7.65
Six-Step-AHead wrI Brent Natural Gas Kerosene Heating Oil__Propane Six-Step-AHead Wil Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 4,94 337 7.19% 7.3 719 5,987 AR(1) 074 2,33 591 2.23% 219" 403"
RW 403" 1,57 29.02% 10.69% 1191 8.80% RW 17 051 3247 4.75% 665" 569"
DRW 378" 1,23 25,80 10.43% 1170 9.10% DRW 0,45 195 2607 3.01% 437 3.65*
Nine-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil__Propane Nine-Step-AHead WrII Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 0,39 0,39 217% 321 3,04 026 AR(1) 2,36 35 0,58 1.09% 07 0,2
RW 0,57 0,21 18.91%% 6220 6.88% 215¢ RW 0,62 019 16.59% 3.06% 456" 0,25
DRW 1,37 215 17.01% 465" 511 0,76 DRW 3,46 4,07 12,94 011 062 3,65
Twelve-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane Twelve-Step-AHead WII Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 0,07 0,42 0,03 265" 2.86™ 0,59 AR(1) 3,57 4,44 0,41 0,51 0,76 2,06
RW 141 1,43 10,43 484" 576" -1,06 RW 1,04 5.39% 2.80* 3.93% 2,23
DRW 3,61 3,36 6,97 3.32% 3.89% 3,02 DRW 5,62 017 0,72 0,16 6,09
Fifteen-Step-AHead WTL Brent Natural Gas Kerosene ___Heating Oil___Propane Fifteen-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 0,53 0,37 0,36 299" 3.19% 0,57 AR(1) 3,87 0,51 1,14 1,08 0,52
RW 2,01 2,01 571 3.04% 349 2,01 RW 521 1,57 1,91 1,88 5,31
DRW 3,74 34 1.90° 2.36° 283" 341 DRW 9,15 423 5,15 -5,16 8,55
Twentyfour-Step-AHead WTL Brent Natural Gas Kerosene Heating Oil__Propane Twentyfour-Step-AHead Brent Natural Gas Kerosene ___Heating Oil__Propane
AR(1) 1,02 1,36 0,93 0,61 0,74 0,13 AR(1) 2,23 0,62 1,26 1,57 1.19*
RW 3,16 2,64 3.08% 17 1,77 172 RW 625 172 75 5,99 0,43
DRW 522 417 1,63 2,93 282 0,14 DRW 933 0,48 39 8,47 29

10%, 5% and 1% eritical values are 0.764, 1161 and 2.27 respectively for ENCNEW when excess parameters are 1

Table H.7)  Forecasting fuels with Chilean Peso at multiple

sample analysis at sample level.

horizons — Out of

10%, 5% and 1% eritical values are 0.764, 1161 and 2.27 respectively for ENCNEW when excess parameters are 1

Table H.8)  Forecasting fuels with Iceland Krone at multiple horizons — Out of

sample analysis at sample level.

Chilean exchange rate  P/R=1 Iceland exchange rate _ P/R= 1
Ratios DM Ratios DM
One-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane One-Step-AHead WII Brent Natural Gas Kerosene____Heating Ol _Propane
AR(1) 0,99 0,97 0,98 0,99 0,98 1 AR(1) 1 0,99 1,01 1,01 1,01 0,98
RW 0,94 0,97 097 0.92* 0.89* 0,95 RW 1 1,01 0,98 099 098 0,98
DRW 0,9 0,98 098 0,93 0.91* 0,95 DRW 1 1 0,99 099 097 0,97
three-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil __Propane three-Step-AHead WII Brent Natural Gas Kerosene____Heating Ol _Propane
AR(1) 09 0,91 094 0,93 093 095 AR(1) 0.98* 0.98* 1 1,01 1,01 0.92"
RW 0,94 0,97 095 0,92 09 0,95 RW 1,04 1,06 0,93 1 098 0,97
DRW 0,96 0,99 096 0,95 0,92 0,95 DRW 1,03 1,05 0,94 099 097 0,9
Six-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _Propane Six-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane
AR() 089 0.89" 093 0,91 09 0.89" AR(1) 098 0,97 1,02 1,01 1 0.87
RW 0,95 0,97 0,96 0,92 09 0.91* RW 1,07 11 0,86 1,02 1 1
DRW. 0,97 0,99 096 0,95 0,93 0,93 DRW 1,09 111 0,87 1,03 1,01 1
Nine-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil _Propane Nine-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _Propane
AR 095 0,97 0,94 0.90% 0.88 0,95 AR() 1,01 1 1 1,01 1 0,9
RW 1 1,01 095 0,94 0,92 1,01 RW 1,08 1,09 083 1,03 1,02 1,07
DRW. 1,02 1,03 095 0,97 0,9 1,05 DRW 111 112 085 1,05 1,05 1,09
Twelve-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane Twelve-Step-AHead WIT Brent Natural Gas Kerosene____Heating Oil__Propane
AR() 0,98 0,98 098 0.92% 0.91% 1 AR(1) 1 0,99 1,02 098 0,98 0,99
RW 1,06 1,06 097 0,98 0,97 1,07 RW 1,07 1,08 0,89 1 1 1,07
DRW 1,09 1,08 1,01 1,01 1 112 DRW 112 112 0,93 1,04 1,04 11
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propane Fifteen-Step-AHead WTIL Brent Natural Gas Kerosene____Heating Oil___Propane
AR() 0,99 0,98 1,02 095" 0.94% 1,03 AR(1) 1,02 1,01 1,02 0,99 0,99 1,02
RW 1,07 1,08 099 1 1 1,08 RW 1,07 1,08 097 1,02 1,02 1,11
DRW 111 111 1,04 1,03 1,03 113 DRW 1,14 1,14 1,01 1,08 1,07 1,12
Twentyfour-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil _Propane Twentyfour-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil __Propane
AR(D) 1,02 1 1,05 0,99 0,99 1,02 AR(1) 1,03 1,04 1,04 1,04 1,05 1,01
RW 111 11 1,05 1,07 1,07 1 RW 1,04 1,07 1 1,07 1,07 1,02
DRW 1,12 11 1,06 1,07 1,07 1,01 DRW 1,06 1,09 1 1,11 1,09 1,02

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations.p<0.1 *p<0.05,"p<0.01
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Table H.9)  Forecasting fuels with Australian Dollar at multiple horizons — Out

of sample analysis at sample level.

Table H.10)  Forecasting fuels with Canadian Dollar at multiple horizons — Out

of sample analysis at sample level.

Australian exchange rateP/R=1 Canadian exchange rate P/R=1
Ratios DM Ratios DM
One-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil __Propane One-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1 0,99 1 0,99 0,99 0,99 AR(1) 1 1 097 1,01 1 1
RW 1 1,01 0,99 0,98 0.98* 1 RW 1,02 1,02 0,99 1 099 1,01
DRW 099 1 099 097+ 097 099 DRW 1,01 1,01 098 1 099 1
three-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil__Propane three-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 097 097 097 0,97 0,97 095 AR(1) 1,01 1 094 099 099 0,97
RW 1,05 1,04 0.93* 1 1 097 RW 1,06 1,04 1,01 1,03 1,02 1,02
DRW 1,03 1,03 094 0,99 099 097 DRW 1,03 1,03 099 1,01 1 1
Six-Step-AHead WIL Brent Natural Gas Kerosene ___Heating Oil___Propane Six-Step-AHead WL Brent Natural Gas Kerosene ___Heating Oil___Propane
AR(1) 1 1,01 1,02 0,97 097 0.94% AR(1) 0.98* 0.98* 0,98 0.96" 0.94% 093
RW 1,03 1,04 097 1,01 098 099 RW 1,04 1,05 094 1 098 0,98
DRW 1,07 1,07 094 1,04 1,02 1 DRW 1,03 1,04 092 1 098 097
Nine-Step-AHead Wl Brent Natural Gas Kerosene____Heating Oil___Propane Nine-Step-AHead Wl Brent Natural Gas Kerosene____Heating Oil___Propane
AR(1) 1 1,01 1,02 095" 095% 0.98* AR(1) 095" 096" 0,99 0.92* 091% 096"
RW 1,08 1,06 1,09 1,05 1,03 1,09 RW 1 1,01 092 097 095 0,97
DRW 116 113 1,08 1,12 111 114 DRW 1,03 1,04 092 099 097 0,99
Twelve-Step-AHead WTI Brent Natural Gas Kerosene ___Heating Oil___Propane Twelve-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil___Propane
AR() 1,01 1,01 1,01 0.95% 0.95% 1,02 AR(1) 1 1,01 0,99 095" 096" 1,01
RW 1,11 1,08 1,07 1,04 1,03 11 RW 1 1,01 093 096 096 0,99
DRW 121 1,17 1,13 1,13 113 116 DRW. 1,05 1,05 0,96 1 099 1,02
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene ___Heating Oil___Propane Fifteen-Step-AHead WTL Brent Natural Gas Kerosene____Heating Oil___Propane
AR() 1 1 1,02 0,95 0,94 1,02 AR(1) 1,04 1,05 1,01 099 099 1,03
RW 115 1,13 1,05 1,09 1,09 1,11 RW 1,07 1,08 1 1,03 1,03 1,04
DRW 129 125 1,12 121 122 1,18 DRW. 1,13 1,14 1,01 1,09 1,08 1,08
Tuwentyfour-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil __Propane Twentyfour-Step-AHead WII Brent Natural Gas Kerosene____Heating Oil _Propane
AR() 1,02 1,02 1,01 0,98 0,98 1,01 AR(1) 1,01 1 1,02 0.98* 098 1,02
RW 1,19 1,17 1,08 1,18 1,16 1,06 RW 1,12 1,12 1,03 1,11 1,09 1,03
DRW 133 1,27 1,17 132 128 1,12 DRW 1,32 1,28 1,05 1,29 1,26 11

We consider the Dicbold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations."p<0.1 *p<0.05,p<0.01

Table H.11)  Forecasting fuels with New Zealand Dollar at multiple horizons —

Out of sample analysis at sample level.

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our

test to evaluate the null of equal correlations."p<0.1 *p<0.05,*p<0.01

Table H.12)  Forecasting fuels with Norwegian Krone at multiple horizons —

Out of sample analysis at sample level.

New Zealand exchange rate P/R = 1 Norwegian exchange rateP/R= 1
Ratios DM Ratios DM
One-Step-AHead WTI Brent Natural Gas Kerosene Heating Oil__Propane One-Step-AHead WTIL Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 0,99 0,99 1 0,99 0,98 0,99 AR(1) 1 1 0,99 1 099 0,99
RW 1 1,01 098 0,98 097 0,99 RW 1 1,01 097 098 0.96* 097+
DRW 0,99 1 098 097 0,9 098 DRW 1 1,01 097 098 09 097+
three-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil __Propane three-Step-AHead WL Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 0.94% 0.95% 097 0,95 0,95 0.93% AR(1) 0.98* 0.98* 092 0.97% 0.97* 093
RW 1,02 1,04 0.90* 0,98 097 096 RW 1,05 1,05 0.88 1,01 099 0,9
DRW 1,01 1,02 0.91* 0,98 096 095 DRW 1,03 1,03 0.90% 1 099 0,9
Six-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil___Propane Six-Step-AHead WL Brent Natural Gas Kerosene Heating Oil __Propane
AR(1) 0.94% 0.96* 096 092+ 092+ 0.93% AR(1) 1,02 1,05 1 0.97* 097 0.95*
RW 1,02 1,04 0.86* 0,98 097 098 RW 099 1,01 093 097 0.95* 0,96
DRW 1,03 1,05 0.87* 0,99 098 097 DRW 1,03 1,05 092 1 1 0,99
Nine-Step-AHead Wl Brent Natural Gas Kerosene Heating Oil___Propane Nine-Step-AHead Wil Brent Natural Gas Kerosene Heating Oil __Propane
AR(1) 1 1,01 1 096" 096" 1 AR(1) 1,05 1,07 1,04 099 099 1
RW 1,04 1,04 095 1 1 1,04 RW 1,01 1,02 1,07 098 097 1,03
DRW 11 1,08 096 1,05 1,05 1,06 DRW 1,08 1,09 1,06 1,05 1,05 1,09
Twelve-Step-AHead W1 Brent Natural Gas Kerosene Heating Oil__Propane Twelve-Step-AHead Wl Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 1 1,01 1,01 0.96™ 096" 1,01 AR(1) 1,07 1,09 1,01 1,01 1,02 1,04
RW 1,09 1,07 1 1,02 1,01 1,06 RW 1,04 1,05 1,07 099 098 1,06
DRW 117 114 1,04 1,08 1,08 11 DRW. 1,12 1,12 115 1,06 1,06 1,12
Fifteen-Step-AHead WIT Brent Natural Gas Kerosene Heating Oil__Propane Fifteen-Step-AHead WTIL Brent Natural Gas Kerosene, Heating Oil__ Propane
AR(1) 0,99 1 1,01 096" 096" 1,01 AR() 1,05 1,08 1,01 1,02 1,02 1,02
RW 1,11 11 1,01 1,05 1,05 1,06 RW 11 11 1,06 1,05 1,05 1,11
DRW 121 118 1,08 1,14 114 111 DRW. 121 12 116 1,14 1,15 1,18
Twentyfour-Step-AHead WTT Brent Natural Gas Kerosene Heating Oil__Propane Twentyfour-Step-AHead WTL Brent Natural Gas Kerosene Heating Oil__Propane
AR(1) 1,02 1,03 1,03 1,01 1,01 1,01 AR(1) 1,03 1,05 1 1,02 1,03 0,98
RW 1,07 1,06 099 1,06 1,05 0,99 RW 1,13 1,12 1,05 113 1,13 1,05
DRW 1,17 114 1,05 1,17 115 1,04 DRW. 13 1,26 115 1,29 1,29 1,14

We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations. p<0.1 *p<0.05,*/p<0.01

59

‘We consider the Diebold and Mariano (1995) and West (1996) test to evaluate the null hypothesis of equal MSPE and our
test to evaluate the null of equal correlations. p<0.1 *p<0.05,p<0.01



L

Forecasting fuels with currencies — Out sample analysis finding paradox P/R = 2.

Chilean exchange rate P/R=2
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
AR(D) R2 Beta 0.08*** 0,03 0.03** 0.08** 0.10*** 0.04**
R2 -0,05 0,03 0 -0,06 -0.09* -0,02
RW R2 Beta 0.07* 0.04* 0.03** 0.08** 0.11* 0.05***
R2 -0,06 -0,03 -0,03 -0.08* -0.11% -0,05
R2 Bet 0,07 0,05 0,03 0,08 0,1 0,05
DRW o
R2 -0,02 -0,08 -0.06* -0,06 -0.10% -0.10*
Iceland exchange rate
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2B .05%* 1 3 .03* 2
AR() eta 0.0 0 0,0 0,0 0.0 0,0
R2 -0,01 0,07 0,01 -0,01 -0,01 0,02
RW R2 Beta 0,01 0,01 0,01 0,02 0.03* 0.04*
R2 0 0,01 -0,02 -0,01 -0,02 -0,02
R2B
DRW eta 0,02 0,01 0,01 0,03 0,04 0,04
R2 0,02 -0,06 -0.05* -0,01 -0,04 -0.08*
Australian exchange rate
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil ~ Propane
R2 Beta 0.04** 0 0,01 0.03* 0.03* 0
AR(1)
R2 -0,01 0,07 0,02 -0,02 -0,01 0,03
RW R2 Beta 0,01 0 0.01* 0.03* 0.03*** 0,01
R2 0 0,01 -0,01 -0.02** -0.02* 0
R2 Beta 0,02 0,01 0,02 0,04 0,04 0,02
DRW
R2 0,01 -0,06 -0.05* -0,02 -0.04* -0.06**
Canadian exchange rate
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Beta 0.03**  -0,01 0,01 0,01 0,01 -0,02
AR(1)
R2 0 0,09 0,02 0 0,01 0.06**
RW R2 Beta -0.01* -0.01* 0.01** 0 0,01 0
R2 0.02* 0.02* -0,01 0 -0,01 0,01
DRW R2 Beta 0 0 0,02 0,01 0,02 0,01
R2 0,03 -0,05 -0.05* 0 -0,02 -0.05**
New Zealand exchange rate
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Beta 0.04** 0 0.02* 0.03* 0.04** 0
AR(1)
R2 -0,01 0,07 0 -0,01 -0,02 0,03
RW R2 Beta 0,01 0 0.03** 0.03** 0.04** 0,02
R2 0 0,01 -0,02 -0,02 -0,03 -0,01
R2 Beta 0,02 0,01 0,02 0,03 0,04 0,02
DRW
R2 0,01 -0,06 -0.06* -0,02 -0,04 -0.07**
Norwegian exchange rate
One-Step-AHead WTI Brent  Natural Gas Kerosene  Heating Oil  Propane
AR(D) R2 Beta 0.04** 0 0.03* 0.03* 0.04** 0.02*
R2 -0,01 0,08 -0,01 -0,01 -0,02 0,01
RW R2 Beta 0,01 0 0.03* 0.03* 0.05*** 0.04*
R2 0 0,01 -0.03* -0,02 -0.04* -0.03*
DRW R2 Beta 0,02 0,01 0,03 0,04 0,05 0,04
R2 0,02 -0,05 -0.07* -0,02 -0,04 -0.08**

"R2 Beta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are
constructed based on Goyal and Welch (2008) and Pincheira (2013).Statistical significance is evaluated with Diebold - Mariano

(1995) and West (1996).



J.  Forecasting fuels with currencies — Out sample analysis finding paradox P/R = 1.

Chilean exchange rate P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene  Heating Oil  Propane
AR() R2 Beta 0.04*** 0,01 0.02* 0.03* 0.05*** 0.03**
R2 -0,03 0,02 0 -0,02 -0,04 -0,01
RW R2 Beta 0.03* 0.02* 0.02* 0.04*** 0.06*** 0.02*
R2 -0,03 -0,02 -0,01 -0,04 -0,06 -0,01
R2 B 2 4 2
DRW eta 0,03 0,03 0,0 0,0 0,06 0,0
R2 0 -0,06 -0,03 -0,02 -0,03 0
Iceland exchange rate P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Bet 0.03** 0 -0,01 0,01 0,01 0.02*
AR(1) o
R2 -0,01 0,04 0.02* 0 0 -0,03
RW R2 Beta 0 0 0 0 0,01 0.02*
R2 0 0 0 0 -0,01 -0,03
R2 Beta 0,01 0,01 0 0,01 0,02 0,03
DRW
R2 0,01 -0,05 -0,01 0 0 -0,02
Australian exchange rate P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Bet 0.03*** 0 0,01 0,01 0.02* 0.01*
AR(1) o
R2 -0,02 0,04 0,01 -0,02 -0,02 -0,02
RW R2 Beta 0,01 0 0.01% 0.02* 0.02* 0.01%
R2 -0,01 -0,01 0 -0.03* -0.03* -0,01
R2 1 1 1 2 2 1
DRW Beta 0,0 0,0 0,0 0,0 0,0 0,0
R2 0,01 -0,05 -0.02** -0,01 -0,02 0
Canadian exchange rate P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil ~ Propane
R2 Beta 0.03*** 0 0.02** 0,01 0,01 0,01
AR(1)
R2 -0,01 0,05 -0,01 0 -0,01 -0,01
RW R2 Beta 0 0 0.02* 0 0.01* 0
R2 0 0 -0,02 -0,01 -0,02 0
R2 B 2 1 1 1
DRW eta 0 0 0,0 0,0 0,0 0,0
R2 0,02 -0,05 -0.04** 0,01 -0,01 0,01
New Zealand exchange rai P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Bet. 0.04* 0 0,01 0,02 0.02* 0.02*
AR(1) o
R2 -0,03 0,04 0,02 -0,02 -0,03 -0,02
RW R2 Beta 0,01 0 0,01 0.02* 0.02** 0.01*
R2 -0,02 -0,01 0 -0.03* -0.04* -0,02
R2B 1 1 1 2 3 1
DRW eta 0,0 0,0 0,0 0,0 0,0 0,0
R2 0 -0,06 -0.02* -0,02 -0,02 -0,01
Norwegian exchange rate P/R=1
One-Step-AHead WTI Brent  Natural Gas Kerosene Heating Oil  Propane
R2 Bet 0.03** 0 0.02* 0,01 0.02* 0.02**
AR(1) o
R2 -0,01 0,05 0 -0,01 -0,02 -0,02
RW R2 Beta 0 0 0.02** 0.01* 0.02** 0.02**
R2 -0,01 0 -0,01 -0,02 -0,03 -0,02
R2B
DRW eta 0,01 0,01 0,02 0,02 0,03 0,02
R2 0,01 -0,05 -0.03* 0 -0,01 -0,01

"R2 Beta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are

constructed based on Goyal and Welch (2008) and Pincheira(2013).Statistical significance is evaluated with Diebold- Mariano

(1995) and West (1996).
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Forecasting base metals with currencies — Out sample analysis finding paradox P/R = 2.

Chilean exchange rate P/R=2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta 0,02 0.08** 0,03 0 0,04 -0.02% 0.05*
R2 0,03 -0,04 -0,01 0,01 -0,01 0.07* -0,02
RW R2 Beta 0.04* 0.06* 0,02 0 0.04* -0,01 0.05*
R2 -0,03 -0,05 0 -0,01 -0,03 0.05** -0,04
DRW R2 Beta 0.04* 0.07** 0,02 0,01 0.04* -0,01 0.06**
R2 -0,04 -0,07 -0,02 -0.03* -0,04 0.03* -0,06
Iceland exchange rate P/R=2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta 0,03 0.09* 0,02 -0,02 0,05 0 0.05*
R2 0,01 -0,05 0,02 0.05** -0,01 0.06*** -0,02
RW R2 Beta 0,02 0,02 0,04 -0,02 0,02 -0.02* 0,01
R2 -0,01 0,02 -0,02 0,04 -0,01 0.05** 0,02
DRW R2 Beta 0,02 0,02 0,04 -0,01 0.02* -0.01* 0,02
R2 -0,02 -0,02 -0,04 0,01 -0,02 0,02 -0,01
Australian exchange rate ~ P/R=2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta 0,02 0.07* 0,03 -0,01 0,06 -0,02 0,05
R2 0,05 -0,01 0,01 0.03* -0,02 0.08** 0,01
RW R2 Beta 0 0,01 0 -0,02 0,03 -0.03** 0
R2 0,03 0.04** 0,02 0,05 0 0,05 0,05
DRW R2 Beta 0,01 0,02 0,01 -0,01 0,04 -0.02% 0,02
R2 0 -0,01 -0,01 0,01 -0,02 0,02 0
Canadian exchange rate P/R=2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta 0 0,03 0,02 -0,01 0,03 -0.03*** 0,01
R2 0,05 0,02 0 0.03* 0 0.08*** 0,04
RW R2 Beta 0 -0,01 0,01 -0,01 -0,01 -0.02** -0,01
R2 0,01 0.02** 0 0,03 0.03** 0.04**  0.02*
DRW R2 Beta 0,01 0 0,02 0 0 -0.02** 0
R2 0 -0,01 -0,02 0 0,01 0.03* -0,01
New Zealand exchange rai  P/R =2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta 0,01 0,05 0,02 -0,01 0,04 -0,02 0,03
R2 0,06 0,02 0,02 0.04* 0,01 0.07** 0,04
RW R2 Beta 0,01 -0,02 0,01 -0,02 0,01 -0.02%*  -0,02
R2 0,02 0.06* 0,01 0,05 0,02 0.03* 0.06*
R2 Beta 0,01 -0,01 0,02 -0,01 0,02 -0.01* -0,01
DRW
R2 0 0.01** -0,02 0,01 0 0 0,01
South African exchangera P/R=2
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR R2 Beta 0,01 0,06 0.04* 0 0,04 -0,02 0,04
R2 0.08* 0,02 0,01 0,03 0,03 0.08*** 0,04
RW R2 Beta -0,01 -0,01 0 -0,01 0 -0.01**  -0,01
R2 0.02* 0,03 0,01 0,02 0 0.01* 0,02
DRW R2 Beta 0 0 0 0 0 -0.01* 0
R2 0,01 0 -0,01 -0,01 0 -0,01 0

"R2 Beta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are
ranctriicted haced an Gaval and Walch (2008 and Pinchaira (2013) Statictical cionifirance ic eualiated with Niehald - Mariana (1005) and



L.  Forecasting base metals with currencies — Out sample analysis finding paradox P/R = 1.

Chilean exchange rate P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta -0,01 -0,02 0.03* -0,01 -0,02 0 -0,01
R2 0.07* 0,09 -0,02 0,02 0,05 0,01 0,07
RW R2 Beta 0,01 -0,01 0,01 0 -0,01 0 0
R2 0,02 0,06 0 -0,02 0,03 0,01 0,03
DRW R2 Beta 0,01 0 0,02 0.01* 0 0 0,01
R2 0,02 0,04 -0,02 -0.03** 0,01 0,01 0,02
Iceland exchange rate P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta -0,02 -0.03* 0.03* -0,02 0 0 -0,02
R2 0.08*** 0.09* -0,01 0.03* 0,03 0,02 0.07**
RW R2 Beta 0 -0,01 0,01 0 0 0 0
R2 0,02 0.04** 0,02 -0.01* 0 0,01 0,02
DRW R2 Beta 0 0 0,02 0.01** 0,01 0 0,01
R2 0,01 -0,01 -0.02** -0.03*** -0.04** 0,01 -0,01
Australian exchange rate  P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta -0,02 -0,03 0,02 -0.03** -0,02 0 -0,03
R2 0.09* 0.11* 0 0.05*** 0,06 0,02 0.10**
RW R2 Beta 0 -0,02 0 -0,01 -0,01 0 -0,01
R2 0,01 0,04 0 0,01 0,02 0,01 0,03
DRW R2 Beta 0,01 -0,01 0,01 0 0 0 0
R2 0,01 0,02 -0,02 -0,01 0,01 0,01 0,01
Canadian exchange rate P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR(D) R2 Beta -0.02* -0.03* 0,02 -0.02%* -0,02 0 -0.03*
R2 0.07** 0.09* -0,02 0.04** 0.05* 0,01 0.08**
RW R2 Beta 0 -0.02%** 0 -0.01* -0.01** -0.01*  -0.01*
R2 0,01 0,02 0 0,01 0,02 0.01*** 0,01
DRW R2 Beta 0 -0,01 0,01 0 -0,01 -0.01%** 0
R2 0,01 -0,01 -0,02 -0,01 0 0,01 -0,01
New Zealand exchangeral P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta -0,03 -0.05* 0,03 -0.02** -0,02 0 -0,04
R2 0.11** 0.15** 0,01 0.05** 0,08 0,02 0.13**
RW R2 Beta 0 -0.02** 0,01 -0,01 -0,02 0 -0,01
R2 0,02 0,02 0 0 0,03 0.01* 0,02
DRW R2 Beta 0 -0,01 0,01 0 -0,01 0 0
R2 0,02 -0,01 -0,03 -0.02* 0,02 0,01 0
South African exchangera P/R=1
One-Step-AHead Aluminum  Copper Lead Nickel Tin Zinc Lmex
AR() R2 Beta -0,01 -0,02 0.06** -0,01 -0,01 0 -0,01
R2 0.12%* 0.12* -0,01 0,02 0,06 0,03 0.10*
RW R2 Beta 0 -0,01 0,01 0 0 -0,01 0
R2 0,01 0,01 -0,02 -0,01 0 0.01** 0
DRW R2 Beta 0 0 0.02** 0,01 0 -0.00* 0,01
R2 0 -0,02 -0.05** -0.03** -0,02 0,01 -0,02

"R2 Beta" are the R2 obtained by regression, HAC errors are calculated according to Newey and West (1987,1994).The "R2" are
constructed based on Goyal and Welch (2008) and Pincheira (2013).Statistical significance is evaluated with Diebold - Mariano (1995) and
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M. Glossary - Paradox: comparing test.

COEF
PH
DM
W: C-NDM (Currencies)
W: C-NDM (Benchmark)
W: NC-DM (Currencies)
W: NC-DM (Benchmark)
S: C+)-DM(-)
§: C(-)-DM+)
W: PH-NDM (Currencies)
W: PH-NDM (Benchmark)
W: NPH-DM (Currencies)
W: NPH-DM (Benchmark)
S: PH(+)-DM(-)
S: PH(-)-DM(+)

"Coef" Represents the percentage of rejections using the correlation-based predictability test with the regression.

"PH" Represents the percentage of rejections using the correlation-based predictability test.

"DM" Represents the percentage of rejections using the Diebolds-Mariano test.

Weak paradox: The null hypothesis is rejected in the regression but not in the Diebold-Mariano test, the rejection is in favor of the model with currencies.
Weak paradox: The null hypothesis is rejected in the regression but not in the Diebold-Mariano test, the rejection is in favor of the model without currencies.
Weak paradox: The null hypothesis is not rejected in the regression but in the Diebold-Mariano test, the rejection is in favor of the model with currencies.
Weak paradox: The null hypothesis is not rejected in the regression but in the Diebold-Mariano test, the rejection is in favor of the model without currencies.
Strong paradox: It is rejected in the regression in favor of the model with currencies while it is rejected in the DM test in favor of the model without currencies.
Strong paradox: Rejected in the regression in favor of the model without currencies while rejected in the DM test in favor of the model with currencies.
Weak paradox: The null hypothesis is rejected in the PH test but not in the Diebold-Mariano test, the rejection is in favor of the model with currencies.

Weak Paradox: The null hypothesis is rejected in the PH test but not in the Diebold-Mariano test, the rejection is in favor of the model with currencies.

Weak paradox: The null hypothesis is not rejected in the PH test but in the Diebold-Mariano test, the rejection is in favor of the model with currencies.

Weak paradox: The null hypothesis is not rejected in the PH test but in the Diebold-Mariano test, the rejection is in favor of the model without currencies.
Strong paradox: It is rejected in the PH test in favor of the model with currencies while it is rejected in the DM test in favor of the model without currencies.

Strong paradox: The PH test rejects in favor of the model without currencies while the DM test rejects in favor of the model with currencies.
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