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Abstract: The aim of this study is to test the ability of the yield curve on US government bonds to
forecast the future evolution in the prices of commodities often used in as raw materials. We con-
sider the monthly prices of nine commodities for more than 30 years. Our findings, confirmed by
several parametric and non-parametric tests, are robust and indicate that the ability to forecast fu-
ture performance changes over time. Specifically, between 1986 and the early 2000s the yield curve
was quite successful in forecasting monthly changes in commodity prices, but that success dimin-
ished in the period following. One possible explanation for this outcome is the increased flow of
capital into the commodity market resulting in stronger correlations with the equity markets and a
breakdown of the obvious relationship between commodities and business cycle. Our findings are
important for asset pricing, commodity traders and policy makers.
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1. Introduction

The literature regards the term structure curve, which plots the yield of government
bonds against their maturity, as an indicator with valuable information about the current
and future states of the economy (e.g., Harvey 1989; Abdymomunov 2013; Gogas et al.
2015; McMillan 2021b). The U.S. Federal Reserve, among other policymakers and institu-
tional market participants, has always looked at the difference between the yields on long-
and short-term sovereign bonds as an indication of where the economy is heading. Thus,
the forecasting ability of the yield spread has become something of a stylized fact among
macroeconomists.

Many studies, detailed in the literature review section, have demonstrated the ability
of yield spreads to predict future economic situations effectively. They have established
that the spreads contain a great deal of information about future economic activity and
are accurate predictors of economic growth. However, there have been fewer comprehen-
sive attempts to understand the dynamic relationships between the evolution in the prices
of commodities and the shape of the yield curve. This question has become particularly
relevant in the wake of the unconventional monetary policy used in the last two decades,
which has not been employed since the Great Depression during 1930s. Thus, our goal is
to fill this gap by exploring the ability of the term structure to forecast the future evolution
in the prices of commodities. To accomplish this task, we use 30 years of data about nine
commodities often used as raw materials: coal, gold, silver, oil, platinum, palladium, zinc,
ethanol, and natural gas. We also use various proxies for the yield spread combined from
30-year, 10-year, 2-year, 1-year and 3-month interest rates.

Our findings indicate that yield spreads are generally positively correlated with fu-
ture changes in the price of commodities. Our results are robust to controlling for real
economic and financial variables. Adding any or all of these potential alternative explan-
atory variables only marginally affects the coefficients or their statistical significance. In
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our analysis, we also utilize the Engle’s (2002) dynamic conditional correlation procedure
(DCC). The overall picture confirms the existence of time-varying correlation between the
yield spread and future price movements in commodities. To determine why this result
emerged, we consider sub-samples that are determined endogenously using the Bai and
Perron (2003) tests. These structural break tests confirm that the positive correlation is
economically and statistically significant mainly for the period prior to 2004. On the other
hand, in the period following (2004-2020) it seems that the yield spread has been unable
to predict changes in commodities in any significant way.

The weakening correlation between the variables of interest may be related to the
massive capital inflows from individual and institutional investors into the commodity
market in the early 2000s (e.g., Tang and Xiong 2012). Many studies justified these inflows
to commodities by their relatively low correlation with financial markets and, accord-
ingly, the potential diversification benefits (e.g., Gorton and Rouwenhorst 2006; Daskalaki
et al. 2017). However, the considerable inclusion of commodities in investors’ portfolios
resulted in the financialization of commodities, yielding a strong correlation between
commodity prices and equity markets (e.g., Hu et al. 2020) and a breakdown of the obvi-
ous relationship between commodities and cyclical phases of the economy.

Lastly, between 1986 and December 2020, we found eight periods during which the
yield spread was negative or equal to zero. The non-parametric tests conducted to track
the future evolution in commodity prices following flat or downward-sloped yield curves
indicate that such situations can be a successful timing to embark on long positions in
several commodities for investors planning to hold for a relatively long period of time.
Recently, with the outbreak of the Coronavirus late in February 2020, the U.S. 1-year yield
was 1.43%, and the 10-year was about flat (1.46%). Tracking the commuodity prices in the
few months following indicate significant shrink in prices. However, the prices recovered
sharply after 2—4 quarters. This recent case, among the others observed, confirms that spe-
cific shapes of the yield curve may generate abnormal returns for investors (see Table Al
in the online Appendix A).

The mechanism underlying our conjecture here accords with the empirical evidence
confirming a strong relationship between the business cycle and commodity prices (Labys
et al. 1999; Chevallier et al. 2014). In addition, the literature has established that financial
markets, including the yield curve, move more quickly than real markets (Saar and Yagil
2015). Accordingly, one should observe a causal relationship from this macro-financial
predictor to the commodity market.

The paper contributes to the existing literature in several ways. First, our study sheds
light on the link between yield spreads and long-term prices in the commodity market.
While previous studies have focused on interest rates in level rather than the difference
between long and short-term sovereign bond yields (e.g., Dai and Kang 2021), little is
known about the information content of the term structure for commodities. Second, we
add to the literature documenting the time-varying relationship between real economic
and financial variables by examining the structural breaks in the long-term correlation
between yield spreads and the commodity market (e.g., Chinn and Kucko 2015). Third,
our findings are especially useful for policy makers and central banks because long-term
predictions about commodity prices are essential in targeting inflation and promoting
overall economic stability (e.g., Garner 1989; Orlowski 2017; Fasanya and Awodimila
2020). Finally, modeling and forecasting future innovations in commodity prices are im-
portant for both market participants and scholars. Predictions in this area play a vital role
in portfolio optimization and risk management. Indeed, investors are attracted to com-
modities due to their inflation-hedging properties (e.g., Beckmann and Czudaj 2013; Bam-
pinas and Panagiotidis 2015; Levine et al. 2018; Umar et al. 2019), and their possible con-
tribution to diversifying risks (e.g., Gagnon et al. 2020).

The remainder of this study proceeds as follows. Section 2 reviews the literature. Sec-
tion 3 describes the data and the construction of the key variables. Section 4 presents the
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methodology. Section 5 details the empirical findings and discusses the results. Section 6
checks the robustness of the findings, and Section 7 concludes.

2. Literature Review

The macroeconomic literature has established that future real economic growth is
positively correlated with lagged interest spreads (e.g., Stock and Watson 1989; Estrella
and Hardouvelis 1991; Plosser and Rouwenhorst 1994; McMillan 2021a). In parallel, the
link between interest rates and commodities has been also investigated and can be classi-
fied into two categories. The first addresses the effect of the interest rate level on commod-
ity prices. This line of literature has established that commodity prices increase signifi-
cantly in response to reductions in real interest rates (Akram 2009; Arango et al. 2011). The
second category explores the effect of shocks in the commodity market (mainly oil prices)
on long-term interest rates (e.g., loannidis and Ka 2018). Recent studies use the Granger
(1969) causality test and provide evidence that not only do interest rates drive commodity
prices, but also that commodity prices drive income and interest rates (e.g., Harvey et al.
2017). Despite these extensive efforts, the examination of the ability of yield spreads to
predict future innovations in commodity prices has attracted relatively less attention in
the literature.

The literature points to several reasons why yield spreads forecast future real eco-
nomic activity. One reason relates to the expectation theory, according to which when the
yield curve flattens, market participants expect short-term interest rates to fall due to a
recession. This expectation translates into a drop in long-term interest rates, as deteriorat-
ing market conditions during recessions might explain the decline in short-term rates. In-
deed, economic depressions are often associated with job loss, increased uncertainty, busi-
ness failures, and credit line contractions. Consequently, if people anticipate a slowdown
in economic activity, there will likely be a drop in the demand for credit, which in turn
leads to a decline in long-term interest rates. On the other hand, if market participants
anticipate an upturn in the economy, future short-term interest rates will be expected to
rise, leading to a steepening of the yield curve. Thus, while falling yield spreads preceding
recessions are caused by both aforementioned factors, the decline in expectations about
short-term rates is the more important one (Hamilton and Kim 2002).

The second explanation is related to the countercyclical monetary policy according
to which economic expansion is accompanied by inflation. To control inflation, central
banks follow a countercyclical monetary policy by raising short-term interest rates. Tight
monetary policies are used to stabilize output growth and cause the yield spread to drop.
This measure is aimed at reducing the anticipation of inflation to levels below the current
inflation rate. Consequently, short-term interest rates rise more than long-term interest
rates do, and the yield curve flattens. As real interest rates remain high, spending de-
creases, causing an economic slowdown. Estrella (2005) provided a theoretical model
wherein the yield spread explains both output and inflation. The author showed that the
predictive ability of the yield spread depends upon the reaction of the given monetary
policy. By the same logic, in a recessionary economy, central banks will reduce short-term
interest rates as part of a countercyclical monetary policy. Thus, a lower yield spread or a
flat yield curve is a harbinger of economic downturn.

The third explanation of why the yield curve slope is a leading indicator of economic
output is referred to as the inter-temporal consumption model. As per Harvey (1989), dur-
ing expansionary periods people have a stable level of consumption, whereas during re-
cessions, when income is falling, they tend to reduce their consumption. Hence, if people
anticipate a decline in economic activity, they have an incentive to save in the current
period by selling short-term assets and buying bonds, which will ensure a stable income
during the low-income period. As a result, long-term bond prices rise, which in turn re-
duces their yields, and short-term bonds trade at increased rates.

Finally, there are various empirical works dealing with the relationship between the
factors affecting macroeconomic fundamentals and commodity prices. Variables such as
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an increase in economic activity (e.g., Duarte et al. 2021), economic uncertainty (Qadan
and Nama 2018), the exchange rate of the dollar (e.g., Churchill et al. 2019) and the market
index (Kagraoka 2016) are capable of affecting commodity prices. Considering the ability
of the spread in bond yields to anticipate future economic activity, it is very important to
have some understanding of its role in providing information about the future prices of
commodities.

3. Data

Our sample consists of monthly data on nine commodities—oil, silver, gold, plati-
num, palladium, zinc, ethanol, coal, and natural gas—obtained based on the availability
of the data. These commodities are used in many industries as raw materials. Data about
silver and gold come from the Chicago Mercantile Exchange (CME). Data about platinum
palladium and natural gas come from the New York Mercantile Exchange (NYMEX). The
data on zinc and copper come from the London Bullion Market Association (LBMA). In-
formation about coal comes from the International Exchange (ICE), whereas the data on
WTI oil are taken from the Federal Reserve Bank of St. Louis.

The largest sample period used is that for oil, gold and silver, and ranges from Janu-
ary 1986 to December 2020, while the smallest sample is that for coal and ranges from
January 2009 to December 2020. Our starting point for each commodity is simply due to
the availability of information about their prices. We use the International Monetary
Fund’s International Financial Statistics database for the rates for the 3-month, 1-year, 2-
year, 10-year and 30-year Treasury bills. Table 1 reports the descriptive statistics of the
key variables used in this study and outlines the sample period. Panel A reports the de-
scriptive statistics of the six proxies used to capture the yield spread, while Panel B reports
the descriptive statistics of the commodities employed here.

Table 1. Descriptive Statistics. Panel A—yield rates. Panel B—commodities.

Panel A
YsMm Y1 Y2 Y10 Yo
Mean 3.173 3.455 3.761 4.845 5.343
Median 3.055 3.390 3.920 4.680 5.155
Maximum 9.140 9.570 9.680 9.520 9.610
Minimum 0.010 0.100 0.130 0.620 1.270
Std. Dev. 2.557 2.623 2.653 2.280 2.052
Skewness 0.258 0.237 0.214 0.199 0.162
Kurtosis 1.845 1.824 1.793 1.981 2.046
J-Bera 28.001 28.118 28.716 20.950 17.767
#Obs. 420 420 420 420 420
1986:01 1986:01 1986:01 1986:01 1986:01
Sample
Period to to to to to
2020:12 2020:12 2020:12 2020:12 2020:12
Panel B
COAL ETHNL GOLD NGAZ OIL PLDM PLTNM SLVR ZINC
Mean 83.85 1.89 730.10 3.75 44.15 459.31 822.34 11.20 1879.99
Median 82.65 1.77 425.55 2.92 31.90 309.75 680.50 6.72 1891.75
Maximum  130.90 3.62 1970.80 13.92 140.97 2508.80  2180.70 48.58 4474.00
Minimum  49.95 0.82 255.00 1.17 11.13 76.35 336.40 3.56 746.75
Std. Dev.  21.12 0.50 480.20 2.24 28.99 440.48 440.90 8.26 807.30
Skewness  0.280 0.672 0.792 1.721 0.879 2.111 0.813 1.418 0.528
Kurtosis 2.142 3.121 2.151 6.416 2.671 8.299 2.611 4.823 2.765
J-Bera 6.30 14.20 56.52 360.54 55.93 797.60 48.57 198.86 13.68
#Obs. 144 187 420 368 420 417 417 420 281
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Sample
Period

2009:01
to
2020:12

2005:06 1986:01  1990:05 1986:01 1986:04  1986:04  1986:01 1997:08

to to to to to to to to

2020:12 2020:12  2020:12 2020:12 2020:12  2020:12  2020:12 2020:12

Notes: Panel A of the table reports the descriptive statistics of the Treasury yield rates, whereas Panel B reports those of
the commodity prices. Ysm, Y1, Y2, Y10 and Yo, are US treasury yields on 3-month, 1-year, 2-year, 10-year and 30-year bonds,
respectively —all denominated in annual terms.

4. Method

The empirical economic literature defines the yield spread as the difference between
the yield rates on long-term and short-term government bonds. In fact, there is no precise
theory that defines how the yield spread should be calculated, and the choice of creating
a proxy for the yield spread is somewhat arbitrary. Indeed, the literature provides many
proxies for the yield spread including the difference between the yields on 10-year bonds
and 3-month bonds (Estrella and Hardouvelis 1991), the difference between 10-year and
1-year interest rates (Stock and Watson 1989) and the difference between yields on 30-year
and 3-month bonds (Duffee 1998). Given the mixed definitions of the yield spread, we
utilize as broad a spectrum of bonds as possible, specifically, the differences in the yields
on 10-year and 3-month Treasury bonds, 10-year and 1-year bonds, 10-year and 2-year
bonds, 30-year and 3-month bonds, 30-year and 1-year bonds and 30-year and 2-year
bonds.

We formulate the following model to trace the effect of the current yield spread (at
time t) on the cumulative rate of change in the “h” subsequent months or quarters.

Reyn = .Bg + ﬁ{l(YLong,t - YShort,t) + B'X; + vy (1)
where
12
Reen = (7% 100) X (n (Pryn) = In (P) )

R;.p is the rate of change in the price of the commodity in annual terms. If, for ex-
ample, h = 1, then R,,; captures the cumulative return of one period (say, a quarter)
ahead. If h =4, then R,,, captures the cumulative returns for the coming twelve months
(four quarters). The difference between the yield rates on long-term and short-term gov-
ernment bonds is given by (Yiongt — Ysnoret) and vy, is the forecast error. Given the
possibility that the forecast error might be correlated, we use Newey and West’s (1987)
corrected covariance estimator. The estimated coefficients guarantee consistency in the
presence of both heteroscedasticity and autocorrelation (HAC) of unknown form. X, de-
notes a matrix of additional explanatory variables. In line with the literature, we use the
U.S. dollar exchange rate (Churchill et al. 2019), the S&P500 (Kagraoka 2016), the indus-
trial production index (Duarte et al. 2021) and the economic policy uncertainty index
(Huang et al. 2021).

To depict the dynamic correlation between the current yield spread and the future
price direction of commodities, we use the established multivariate concept of dynamic
conditional correlation generalized autoregressive conditional heteroscedasticity (DCC
GARCH). Engle (2002) developed this state-of-the-art method, which has been used ex-
tensively to quantify dynamic relationships over time. In the following, we provide a very
basic description of this methodology.!

The dynamic conditional correlation estimator is an extension of the constant condi-
tional correlation model suggested by Bollerslev (1990). According to Bollerslev’s proce-
dure, the correlation matrix g is constant. That is, H, = D,pD,, where D, = diag{\/E}
and h;, represents the i-th univariate (G)ARCH(p, q) process. In other words,
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hy, 0 0 - 0
0 hyy 0--0
D, = 0 0 hy : )
H . 0
00 - hy
According to Engle (2002), p is allowed to vary in time t. Thus,
Hy = DepiDy 4)
The correlation matrix is then given by:
1y 15+ Qi
Qo1e 1 Gy3e " Doy
pr = | Y31 D3zt 1 ay, 5)

\qnl,t an,t qn3,t 1/

The correlation matrix is a positive definite one because of the positive nature of H:.
Given that Q; = (qi j,t), then:

Q=0—-a—-PB)Q+an.i0' -1+ BQ¢_1 (6)

where 1, = ¢, /\/E are the standardized residuals from the (G)ARCH model, Q is a n
x n matrix and represents the unconditional variance matrix of the standardized error
terms 1 and computed as Q = E[n; X n'¢]. « and P are non-negative scalars and satisfy
the mean-revering assumption (i.e., a + 3 <1). Q, is a positive definite matrix that deter-
mines the structure of dynamics and Q; ' normalizes the elements in Q;;

1
000
11t
1
0 0--0
22t
=100 o (7)
\ 433t
) :
000 -

vV Annt

In order to estimate the parameters of H, specifically ® = (a, ), the following log-
likelihood function is maximized:

T
L(®) = ~05 ) (nlog(2m) + log(IH,) + y' Hi ) ®)

i=1

5. Empirical Findings

Table 2 reports the estimation results of the reduced form of Equation (1). That is,
future commodity returns (R,,,) are regressed against the current yield spread only.
Revn = BY + B (Yiongr — Ysnoree) + vit. In this table, we utilize the difference between 10-
year and 3-month bond yields (Yi-Ysm) as a proxy for the yield spread. We also use four
forecasting horizons (h; h =1, 2, 3 and 4) where h = 1 indicates forecasting of one quarter
ahead and / = 4 indicates forecasting four quarters ahead. Panel A of the table reports the

estimation results with respect to the entire sample, Panel B covers 1986 to 2003, and Panel
C covers 2004 to 2020.
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Table 2. Estimation results of equation (1) with the Yio-Yauindicator. Panel A: entire sample. Panel B: sample period 1986-
2003. Panel C: sample period 2004-2020.

Panel A
Fore.cast 0Oil (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y10-Y3m) R? N C (Y10-Y3Mm) R2 N C (Y10-Y3Mm) R? N
10.61 -3.78 5.33 -0.37 4.89 0.08
1 .003 139 . 139 . 138
(0.42) (0.56) 0.00 (0.48) (0.92) 0.000 (0.24) (0.97) 0.000
9.03 -3.08 3.97 0.39 4.74 0.15
2 .004 1 . 1 . 1
(0.29) (0.46) 0.00 38 (0.45) (0.88) 0.000 138 (0.10) (0.92) 0.000 138
7.41 -2.30 1.85 1.40 4.56* 0.11
.004 137 . 137 . 137
3 (0.24) (0.46) 0.00 3 (0.67) (0.50) 0.003 13 (0.06) (0.93) 0.000 13
4.29 -0.91 -0.23 2.40 4.47** 0.06
4 0.001 136 0.014 136 0.000 136
(0.41) 0.72) (0.95) (0.17) (0.04) (0.95)
Forecast . . .
Horizon Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
h C (Y10-Y3m) R? N C (Y10-Y3Mm) R2 N C (Y10-Y3Mm) R? N
5.23 -1.48 19.38 * -6.14 3.18 -0.02
1 0.001 139 0.011 139 0.000 93
(0.45) (0.66) (0.06) (0.22) (0.75) (0.99)
3.68 -0.72 15.63 ** -3.95 -1.03 2.62
2 . 138 .009 138 .005 92
(0.44) (0.76) 0.000 (0.04) (0.28) 0.00 (0.89) (0.49) 0.00
1.27 0.45 10.53 * -1.16 -4.31 4.53
. 1 .001 137 .021 1
3 (0.73) (0.80) 0.0005 36 (0.09) (0.70) 0.00 3 (0.51) (0.17) 00 ?
-0.18 1.17 8.18 0.24 -6.91 6.04 **
4 .004 1 . 1 .
(0.95) (0.43) 0.00 36 (0.14) (0.93) 0.000 136 (0.23) (0.04) 0.05 90
Forecast
Horizon Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural Gas (1990:05-2020:12)
h C (Y10-Y3m) R2 N C (Y10-Y3m) R? N C (Y10-Y3m) R2 N
3.52 -2.70 -7.04 4.08 4.24 -1.36
1 0.012 62 0.006 48 0.0003 122
(0.86) (0.79) (0.66) (0.59) (0.79) (0.86)
1.49 -2.32 -10.92 5.85 2.11 -0.40
2 0.002 61 0.0.23 47 0.000 121
(0.90) (0.70) (0.37) (0.31) (0.84) (0.94)
-1.69 -0.64 -15.40 7.67 -1.00 1.02
.004 6 06 46 .001 12
3 (0.84) (0.88) 0.00 0 (0.12) (0.10) 00 (0.91) (0.80) 0.00 0
-5.01 0.61 -14.55 7.14 * -3.51 2.39
4 .001 . 4 . 11
(0.43) (0.85) 0.00 > (0.11) (0.09) 0.06 > (0.61) (0.47) 0.005 ?
Panel B
F t
orecas 0il (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y10-Y3m) R? N C (Y10-Y3Mm) R2 N C (Y10-Y3Mm) R? N
11.73 -3.38 -6.16 4.15 -4.99 3.60
1 .003 71 019 71 025 7
(0.42) (0.63) 0.00 (0.40) (0.25) 0.0 (0.37) (0.18) 0.0 0
10.25 -2.58 -8.19 5.85 ** -4.51 3.36 **
2 .004 71 07 71 X 71
(0.29) (0.58) 0.00 (0.13) (0.03) 0.0 (0.18) (0.04) 0.06
10.62 -2.91 -7.71*%* 5.28 *** -3.99 2.74 **
.01 71 . 71 . 71
3 (0.13) (0.39) 0.0 (0.07) (0.01) 0.09 (0.13) (0.03) 0.06
9.55 -2.26 -7.57 ** 5.20 *** -3.54 2.40 **
4 0.009 71 0114 71 006 71
(0.12) (0.44) (0.04) (0.004) (0.13) (0.04)
Forecast . . .
Horizon Platinum (1986:04-2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y10-Y3m) R2 N C (Y10-Y3m) R? N C (Y10-Y3m) R2 N
-1.01 2.90 11.53 -4.63 -17.87 9.02
1 0.009 71 0.007 71 0.10 25
(0.89) (0.44) (0.40) (0.49) (0.11) (0.12)
-3.28 435 * 4.58 -0.001 -15.85* 9.50 **
2 .046 71 . 71 18 25
(0.51) (0.07) 0.0 (0.66) (0.99) 0.000 (0.06) (0.03) 0
3 -4.65 4.74 ** 0.085 70 0.13 2.20 0.004 71 -14.08** 8.39 ** 020 25
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(0.23) (0.014) (0.99) (0.60) (0.04) (0.02)
-4.98 4,91 *** -1.30 2.99 -13.17 ** 8.38 ***
4 0.112 71 0.009 71 026 25
(0.15) (0.004) (0.87) (0.43) (0.03) (0.01)
Forecast Natural Gas (1990:05-2003:12)
Horizon
h C (Y10-Y3m) R2 N
8.41 1.11
1 .0002 54
(0.76) (0.93) 0.000
-0.57 5.51
2 . 4
0.97) (0.50) 00095
-5.24 7.99
X 4
3 (0.69) (0.19) 0.03 >
-7.17 9.42 *
4 .07 4
(0.48) (0.05) 00 >
Panel C
;‘::;s; Oil (2004:01-2020:12) Silver (2004:01-2020:12) Gold (2004:01-2020:12)
h C (Y10-Y3m) R? N C (Y10-Y3m) R2 N C (Y10-Y3m) R? N
9.51 -4.22 17.23 -5.16 14.40 ** -3.29
1 .002 K .01
(0.67) (0.70) 0.00 68 (0.20) (0.44) 0.009 68 (0.02) (0.27) 0.019 68
7.77 -3.65 16.94 * -5.45 14.54 *** -3.29
2 0.004 67 0.022 67 0.033 67
(0.59) (0.60) (0.07) (0.23) (0.002) (0.14)
3.90 -1.62 12.35 -2.87 13.92 *** -2.81
3 0.001 66 0.009 66 0.03 66
(0.72) (0.76) 0.11) (0.44) (0.00) (0.14)
-1.66 0.66 8.09 -0.78 13.53 *** -2.64
4 .0004 65 .001 65 04 6
(0.85) (0.88) 0.000 (0.20) 08y 0 (0.00) (0.12) 004 65
Forecast . . .
Horizon Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y10-Y3m) R? N C (Y10-Y3m) R2 N C (Y10-Y3m) R? N
11.84 -6.18 27.41*% -7.64 13.99 -4.68
1 017 .01 .
(0.31) (0.29) 0.0 68 (0.07) (0.31) 0.016 68 (0.29) (0.48) 0.008 68
11.20 -6.21 27.36 ** -8.18 6.80 -0.91
2 .04 7 . 7 . 7
(0.17) (0.12) 0.0 6 (0.013) (0.13) 0.036 6 (0.52) (0.86) 0.0005 6
7.84 -4.25 21.92 ** -4.88 0.98 2.38
.02 .02 .
3 (0.21) (0.17) 002966 ) 026 002 66 o (0.59) 0.005 66
5.27 -2.97 18.91 ** -2.94 -3.42 4.67
4 0.023 65 0.01 65 0.022 65
(0.30) (0.23) (0.02) (0.43) (0.67) (0.24)
Forecast Natural Gas (2004:01-2020:12)
Horizon
h C (Y10-Y3m) R2 N
1.95 -4.07
1 .003 68
(0.92) (0.67) 0.00
5.14 -5.95
2 012 7
0.71) (0.38) 00 6
3.37 -5.48
.01
3 (0.76) (0.31) 0016 66
0.49 -4.21
4 .01
(0.96) (0.32) 0.016 65

Notes: The forecast horizon (h) is in quarters. Yio-Ysm denotes the yield spread calculated as the difference between the
yield rates on 10-year and 3-month government bonds. The table reports the estimation results of Equation (1) with the
Newey and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses
denote estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

The picture that emerges indicates an insignificant positive tendency of the yield
spread to forecast future changes in the commodities used. Panel B, however, presents a
different picture. Except for oil and palladium, we find that, when considering 1986-2003,
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the yield spread has a positive effect on the future prices of the rest of the commodities.
The ability of the current yield spread to predict future innovations in commodity prices
is manifested in both the statically significant positive coefficients and the relatively high
R? (for example, R? values are 6%, 7%, 11.2%, 11.4% and 26% for gold, natural gas, plati-
num, silver and zinc, respectively.). A steeper yield curve is always viewed as an indica-
tion that the growth in future output is about to rise. Thus, the positive correlation de-
tected indicates that an increase in the slope at time t will have a positive impact on the
future prices of commodities.

While Table 2 regresses the commodity returns against the yield spread only, in Table
3 we present the full estimation of Equation (1) after controlling for additional explanatory
variables. The sample period considered in Table 3 is for 1986-2003. The results for the
entire sample and the period after 2004 appear in Table A2 (in the online Appendix A).
The overall picture is maintained as evident by the significant positive coefficients of the
yield spreads even after controlling for real and financial economic variables in the period
prior to 2004. The results hold true for all commodities except for oil and palladium.

Table 3. Estimation results of Equation (1) for the period 1986-2003.

Forecast Oil (1986:01-2003:12) Silver (1986:01-2003:12)
Horizon
h C (YwYsm) ASP AEX AIP AEPU R* N C (Ywu-Ysw) ASP AEX AIP AEPU R* N
| 1180 497 048 220 1189 003 00671 822 493 058 -1074 -192 000 -0.0471
076) (-0.62) (0.06) (-0.11) (0.67) (0.26) (-1.06) (1.23) (0.15) (-1.06) (0.22) (~0.07)
, 1061 325 -94lc 524 1078 002 000 71 -931 650b 058 578 310 -0.01 00171
(1.06) (-0.63) (-1.82) (-0.4) (0.95) (-0.19) (-1.64) (222) (0.2) (-0.78) (-0.48) (-0.27)
, 1022 273 510 414 321 000 00371 9.37b 604a 053 909 -279 -0.02 00671
(139) (-072) (-1.35) (-043) (0.38) (-0.03) (-211)  (264) (023) (-1.57) (-0.55) (-0.4)
. 801 -183  -285 746 258 002 -0.0371 -892b 592a -0.02 -743 -273 -0.01 0.09 71
(125) (-056) (-0.86) (-09) (0.35) (0.44) (-2.36)  (3.05) (-0.01) (-1.51) (~0.63) (~0.46)
Forecast Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
Horizon
h C (YwYsm) ASP AEX AIP AEPU R* N C (Yu-Ysw) ASP AEX AIP AEPU R* N
| 728 349 447 -1020 319 000 001 70 —264 225 -179 —22.72b 7.66 -0.10 0.06 71
-123) (117)  (152) (-139) (0.5)  (0.1) (-0.34)  (0.57) (-0.45) (-2.26) (0.87) (-1.57)
, 401 401b 150 321 520 002 00470 -510 463 -173 -1433b 242 -0.03 007 71
(-114) (223) (-083) (0.7) (-13) (-0.72) (-1.01)  (1.78) (-0.66) (-2.17) (0.42) (~0.75)
, 374 304b 049 067 280 002 00270 571 417b 032 -1025c 58 -0.02 009 71
(-135) (214) (-035) (0.19) (-0.89) (-0.93) (-142)  (202) (0.16) (-1.97) (1.29) (~0.49)
, o6 294b 087 042 348 002 00370 519 432b 021 551 459 -0.02 00971
(-146) (231) (-0.68) (-0.13) (-1.24) (-0.84) (-144)  (233) (-0.11) (-1.17) (1.12) (-0.7)
Forecast Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
Horizon
h C (YwYsm) ASP  AEX AIP AEPU R* N C (Yw-Ysw) ASP AEX AIP AEPU R® N
, 1589 1017 -1400b 1330 3873 018 013 71 -19.18c 587 885 2786 9.80 -0.02 00725
(12) (-149) (-2.05) (-0.77) (257) (-1.6) (-176)  (1.00) (159) (-1.15) (0.66) (~0.18)
675 -482  -3.68 -12.06 32.29a -0.08 006 71 -17.44b 748 542 -2655 401 004 0.15 25
0.65) (-09) (-0.68) (-0.89) (272) (-0.9) (213)  (17)  (13) (-1.47) (0.36) (0.38)
316 -411 339  -446 3741a -0.02 0.13 71 -15.76b 7.29c 340 -2421 -248 010 021 25
(038) (-095) (0.78) (-041) (3.9) (-0.35) (-24)  (207) (1.02) (-1.67) (-0.28) (1.26)
088 -211 350  -459 30.30a -0.01 010 71 -15.02b 7.85b 2.03 -1248 141 0.09 022 25
011) (-053) (0.88) (-0.46) (3.46) (-0.23) (-259) (252) (0.69) (-0.97) (0.18) (1.37)
Forecast Natural gas (1990:05-2003:12)
Horizon
h C (YoYsw) ASP  AEX AIP AEPU R? N
431 320 1812 -1232 3633  0.04 -0.04 54
(0.15) (-023) (1.33) (-033) (1.14) (0.16)
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-6.06 449 489  -3436 2129 -0.03 -0.03 54
(-0.34) (052)  (057) (-143) (1.06) (-0.18)
-1659  9.11 502 -50.56a 2050 012 0.16 54
(-1.32) (151)  (0.83) (-3.02) (1.46) (1.15)
-1538 10.68b 390 -32.98b 10.68 011 0.13 54
(-151) (219)  (0.8) (-2.44) (0.94) (1.33)

4

0.8

Notes: The forecast horizon (h) is in quarters. Yi-Ysm denotes the yield spread calculated as the difference between the
yield rates on 10-year and 3-month government bonds. The table reports the estimation results of Equation (1) with the
Newey and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses
denote estimated standard errors. a, b and c denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Silver

The statistically significant positive coefficients accord with the empirical literature
postulating that commodity prices (specifically silver, gold, platinum, zinc and natural
gas) are tightly linked with the business cycle and the state of the economy (e.g., Batten et
al. 2010; Kucher and McCoskey 2017; Jahan and Serletis 2019). This economically and sta-
tistically significant relationship confirms that these metals are used extensively in various
industries, making them more exposed to the expected phases in the economic cycle.

In investigating whether the relationship between yield spreads and future innova-
tions in commodity prices is stable over time, we made two major findings. The first is
that the correlation between commodity prices and yield spreads is not stable over time.
This finding is evident in Engle’s (2002) dynamic conditional correlations depicted in Fig-
ures 1-3, which illustrate the dynamic conditional correlation between the yield spreads
and the commodity prices two, three and four quarters ahead. This finding accords with
recent studies maintaining time-varying relationship between yield spread and future
economic output (e.g., Kuosmanen et al. 2019; Chinn and Kucko 2015).

Gold Oil
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Figure 1. Dynamic correlation between the yield spread and two quarters ahead.
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Figure 2. Dynamic correlation between the yield spread and three quarters ahead.
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Figure 3. Dynamic correlation between the yield spread and four quarters ahead.

Second, using the Bai and Perron (2003) structural break test we find that the early
2000s is the period associated with structural breaks in the relationship between the yield
curve and the prices of commodities. Table 4 presents the results of this test and indicates
the dates detected as structural break points. In general, the findings of Bai and Perron
(2003) test point to the 2003-3004 as the period in which there was a structural break in
the relationship between yield spreads and future commodity prices. These findings ac-
cord with earlier studies that date the start of the financialization commodities to the early
2000s (Hamilton and Wu 2015; Henderson et al. 2015). In other words, this period marks
the start of the increased exposure of portfolio managers, individuals and hedge funds to
commodities.
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Table 4. Bai and Perron (2003) multiple break-point test.
h =2 (Two Quarters Ahead)
Silver Oil Gold PLTNM PLDM Zinc ETHNL Coal NatGas
Break Point #1 2003Q2 = 2001Q2 = = = = = =
Break Point #2 2011Q2 = 2012Q3 = = = = = =
Break Point #3 = = = = = = = = =
h =3 (Three Quarters Ahead)
Silver Oil Gold PLTNM PLDM Zinc ETHNL Coal NatGas
Break Point #1 2003Q2 = 2001Q1 = 1996Q3 = = 2011Q1 =
Break Point #2 2011Q1 = 2012Q2 = = = = 2015Q4 =
Break Point #3 = = = = = = = = =
h =4 (Four Quarters Ahead)
Silver Oil Gold PLTNM PLDM Zinc ETHNL Coal NatGas
Break Point #1 2003Q1  1995Q4  2001Q2 199804 1996Q2 = = 2011Q1  2000Q3
Break Point #2 2011Q1 = 2012Q2 201004 2001Q2 = = 2015Q4  2006Q2
Break Point #3 = = = = 2008Q4 = = = =

Notes: We tested for any structural break using the Bai and Perron (2003) multiple break-point test. The values listed in
the table are those of the break dates. The vast majority of the commodities point to the 2000s as the structural break points.
“=" denotes that no significant breakpoint was detected between the future return and the current yield spread.

This finding is in line with prior studies documenting the weakening ability of the
term structure to predict future economic activity. Early on, Stock and Watson (2003) and
Giacomini and Rossi (2006) maintained that the yield spread’s ability to forecast economic
expansion has weakened since the 1980s, but its predictive ability remains strong only for
recessions. Other works raise questions regarding the stability of the term spread’s pre-
dictive content (e.g., Wheelock and Wohar 2009). Evgenidis et al. (2020) confirm the time-
varying nature of the yield spread’s predictive ability, mainly during the 2000s.

One possible factor explaining this break between commodities and the most reliable
indicator of future economic activity is the financialization of commodities. For a long
time, commodities were viewed as a segmented market offering significant diversification
benefits in light of the low —even negative—correlation between their returns and the
stock market (e.g., Bodie and Rosansky 1980; Demiralay et al. 2019). This characteristic
prompted traders, financial institutions and institutional investors to consider this new
asset class as a useful diversifier in their portfolios. A byproduct of this development is
the acceleration in the financialization of these commodities, which in turn fueled a rapid
increase in their co-movements with equity markets (e.g., Qadan et al. 2019). This evolu-
tion may explain the breakdown of the obvious relationship between commodities and
the expected economic evolution.

We also test the extent to which the dynamic correlation of commodity “i” co-moves
with that of commodity “j.” A quick glance at Figures 1-3 shows the apparent co-move-
ments between some of these commodities. Table 5 presents the simple correlation be-
tween the DCC values. Some of the correlation values are negative and statistically signif-
icant. For example, we detect a negative correlation between the prices of ethanol and
gold, gold and natural gas, natural gas and palladium, oil, and palladium. On the other
hand, the majority of the other cases are associated with statistically significant positive
correlations, particularly for precious metals. For example, the correlation between the
DCC values of gold and silver is 0.73, and that between gold and platinum is 0.534. Over-
all, this picture reveals that the conditional slope among commodities is largely con-
nected —a clear indication of their similar reaction to the current yield spread.
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Table 5. Pearson’s correlation between the DCC values of the commodities.

Coal Ethanol Gold Nat.Gas Oil PLDM PLTNM Silver Zinc
Coal 1.00
Ethanol 0.647 *** 1.00
Gold 0.090 -0.230 * 1.00
Nat.Gas 0.124 0.321 ** -0.153 * 1.00
Oil 0.692 *** 0.519 *** 0.167 * 0.627 *** 1.00
PLDM 0.407 *** 0.205 0.166 * -0.222 **  -0.141* 1.00
PLTNM 0.120 -0.037 0.534 ***  (0.354 ***  0.406 *** (.327 *** 1.00
Silver 0.249 -0.071 0.730 *** -0.065 0.091 0.487 ***  0.630 *** 1.00
Zinc 0.493 *** 0.277 ** -0.154 0.086 0.196 *  0.278 *** 0.081 0.159 1.00

Notes: ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

6. Robustness Checks
6.1. Additional Proxies for Yield

Previous studies suggested capturing the yield spread using different proxies. To de-
velop a broader picture regarding the interaction between the yield spread and the future
evolution in commodity prices, we depart from the standard yield spread used in the lit-
erature (Y1o-Ysm) and test other proxies: the difference between 10-year and 1-year interest
rates (Y1-Y1), between 10-year and 2-year yields (Y10-Y2), between 30-year and 3-months
yields (Yso0-Yam), between 30-year and 1-year bond yields (Y3-Y1) and between 30-year and
2-year bond yields (Y30-Y2).

Tables 6-10 report the estimation results of the prediction model. Table 6 presents
the estimation results given Y1-Y1 as the yield spread. In Table 7, Yi-Y2 proxies for the
yield spread. In Table 8, Ys-Ysm proxies for the yield spread. Table 9 utilizes Yso-Y1 as the
yield spread, and Table 10 utilizes Yso-Y2 to proxy for the yield spread. The overall picture
is maintained as evident by the significant positive coefficients in the period prior to 2004
(Panel B in each table), but the insignificant results in the period that follows (Panels C).
The regression results that include the other explanatory variables reflect very similar pic-
ture. They appear in Tables A3-A7 in the online Appendix A.

A closer glance at the results in Panel B of Table 6 confirms that the yield spread,
defined as Y10-Y1, is an efficient predictor of the future prices of silver, gold, platinum and
zinc. The resulting R? for silver ranges between 0.03 when forecasting one quarter ahead
(h =1), and 0.19 when forecasting the prices one year ahead (h = 4). We find that the re-
gression R? for gold ranges between 0.04 (for h = 1) and 0.15 (for h = 4), for platinum it
ranges between 0.01 (for h = 1) and 0.12 (for h = 4), and finally it ranges between 0.09 (for
h =1) and 0.26 for zinc (h = 4). This picture is essentially replicated in Tables 7-10. More-
over, Panel B of Table 10 provides strong support for these findings. The resulting R? for
zinc ranges between 0.08 (for h = 1), and 0.34 (for h = 4). By and large, these findings con-
firm the premise that metal prices are positively correlated with macroeconomic activity
(e.g., Fama and French 1988).

Table 6. Estimation results of Equation (1) with the Y10-Y1 indicator. Panel A: entire sample. Panel B: sample period 1986—
2003. Panel C: sample period 2004-2020.

Panel A
Forecast 0Oil (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y10-Y1) R? N C (Y10-Y1) R? N C (Y10-Y1) R? N
10.51 —4.45 3.8 1.01 3.82 0.84
1 003 139 . 139 001 138
025  (0.38) 0.00 (0.61) (0.79) 0.000 (0.40) o072 000
8.59 -3.40 2.60 1.43 3.65 0.94
004 1 002 1 . 1
030)  (0.47) 0.00 B 067) (0.70) 0002 138 4 41) (068 0003 138
3 7.34 271 0005 137  1.03 2.26 0007 137 341 0.94 0.004 137
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035  (0.55) (0.86) (0.52) (0.42) (0.67)
4,95 -1.56 -0.65 3.19 3.30 0.89
4 0.002 136 0.021 136 0.004 136
051)  (0.72) (0.90) (0.35) (0.42) (0.67)
Forecast . . .
Horizon Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
h C (Y10-Y1) R? N C (Y10-Y1) R? N C (Y10-Y1) R? N
3.98 -0.88 18.34 ** -6.63 3.24 -0.06
1 . 139 .01 139 . 93
(0.45) (0.78) 0.000 (0.04) (0.25) 0.0 (0.80) (0.99) 0.000
3.15 -0.49 15.69 * -4.79 0.19 2.13
2 . 1 01 1 . 2
(0.54) (0.87) 0.0003 38 (0.08) (0.39) 0.0 38 (0.99) (0.71) 0003 9
1.71 0.23 12.24 -2.59 -2.26 3.74
.0001 1 004 137 .01 1
3 (0.73) (0.94) 0.000 36 (0.18) (0.63) 0.00 3 (0.84) (0.46) 0.0 9
0.49 0.94 10.16 -1.10 -4.33 5.12
4 .002 1 001 1 .
092)  (0.72) 0.00 % ) (0.83) 0001 136/ 69) 027 00890
Forecast
Horizon Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural gas (1990:05-2020:12)
h C (Y10-Y1) R2 N C (Y10-Y1) R2 N C (Y10-Y1) R2 N
2.00 -1.97 -4.91 3.21 5.07 -2.16
1 0.001 62 0.004 48 0.001 122
0.88)  (0.80) (0.79) 0.71) (0.71) (0.76)
0.20 -1.70 -8.31 4.90 2.75 -0.90
2 .001 61 .02 47 .0002 121
(0.98) (0.78) 0.00 0.61) (0.52) 0.0 (0.82) (0.89) 0.000
-1.68 -0.72 -12.06 6.51 0.96 -0.12
. 6 .04 46 . 12
3 (0.84) (0.90) 0.000 0 (0.40) (0.34) 0.0 (0.93) (0.98) 0.000 0
-4.84 0.56 -11.26 5.98 -1.10 1.19
4 . .04 4 001 11
(0.46) (0.91) 0.000 > (0.42) (0.37) 0.0 > (0.91) (0.82) 0.00 ?
Panel B
F t
ore'cas il (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y10-Y1) R2 N C (Y10-Y1) R2 N C (Y10-Y1) R2 N
12.42 -4.79 -7.50 6.26 * -5.59 5.00 **
1 . 71 . 71 .04 7
(0.31) (0.43) 0.005 (0.15) (0.07) 0.03 (0.14) (0.03) 00 0
10.64 -3.56 —-9.37* 8.28 ** -5.59 * 5.06 ***
2 . 71 11 71 1 71
0.33)  (0.50) 0.006 (0.05) (0.03) 0 (0.07) ©0op 10
9.74 -3.03 -8.99 ** 7.64 ** -5.41 ** 4,52 ***
. 71 .14 71 1 71
3 (0.32) (0.53) 0.009 (0.03) (0.01) 0 (0.04) (0.004) 0.13
8.86 -2.35 —8.93 ** 7.60 *** -5.18 ** 4.26 ***
4 0.007 71 0.19 71 0.15 71
034)  (0.62) (0.01) (0.003) (0.04) (0.003)
il‘:)r:;s‘r: Platinum (1986:04-2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y10-Y1) R? N C (Y10-Y1) R? N C (Y10-Y1) R? N
-0.64 3.39 14.98 -8.42 -16.75 9.49
1 .01 71 .02 71 .09 25
093)  (0.35) 00 (0.29) (0.31) 0.0 (0.14) 012 20
-2.72 5.09 8.46 -2.89 -14.68 10.01 *
2 X 71 004 71 17 2
(0.68) (0.12) 0.05 (0.54) 0.72) 0.00 (0.15) (0.09) 0 >
-3.93 5.45* 4.74 -0.63 -13.22 8.97 *
X 7 . 71 2 2
3 (0.52) (0.07) 0.09 0 (0.73) (0.93) 0.000 (0.18) (0.09) 0-20 >
-4.48 5.85* 2.72 0.80 -12.50 912 *
4 12 71 001 71 2 2
043)  (0.04) 0 (0.84) (0.91) 0.00 (0.17) ©0o0e) 0 ®
F
orecast  \latural Gas (1990:05-2003:12)
Horizon
h C (Y10-Y1) R2 N
10.73 -0.22
1 0.000 54
0.67)  (0.99)
2.97 4.30
2 .004 54
(0.89) (0.66) 0.00
3 -0.41 6.44 0.02 54
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(0.98) (0.47)

-1.84 7.84
4 004 54
092)  (0.30)
Panel C
F
H‘Lr;;i: Oil (2004:01-2020:12) Silver (2004:01-2020:12) Gold (2004:01-2020:12)
h C (Y10-Y1) R2 N C (Y10-Y1) R2 N C (Y10-Y1) R2 N
8.26 395 15.22 —4.46 13.82 ** 334
1 0002 68 0.006 68 002 68
0.60)  (0.64) (0.10) (0.46) (0.01) (0.29)
6.04 -2.99 15.87 * 553 1421 %% 352
2 0002 67 0019 67 003 67
0.65)  (0.69) (0.06) (0.34) (0.01) (0.26)
429 -2.10 12.56 341 13.88**  -3.18
002 66 012 66 04 66
3 073)  (0.76) 0.00 (0.12) (0.55) 00 (0.01) (0.29) 0.0
-0.09 -0.28 9.14 -1.59 1371 312
4 . 004 .
099)  (0.97) 0000 65 25 (0.78) 0004 65 hoa (0.26) 005 65
F
H‘::}Zi: Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y10-Y1) R? N C (Y10-Y1) R? N C (Y10-Y1) R? N
8.60 ~4.83 22.90 ** 563 13.37 491
1 01 01 01
024)  (0.30) 0.0 8 0o (0.44) 00168 46 (0.58) 001 68
9.07 5.64 24.09 *4 725 7.93 -1.80
2 003 67 002 67 0.002 67
019)  (0.23) (0.004) (0.32) (0.65) (0.82)
7.55 ~4.66 21.46 ** 5.5 358 0.97
3 003 66 002 66 0.000 66
025  (0.27) (0.01) (0.43) (0.83) (0.89)
5.67 -3.65 19.62 ** -3.82 0.15 297
4 03 65 01 65 0l 6
037)  (0.33) 0.0 (0.03) (0.54) 0.0 (0.99) (0.66) 0.0 >
Forecast 1. tural Gas (2004:01-2020:12)
Horizon
h C (Y10-Y1) R N
0.56 —3.69
1 002
097)  (0.63) 0002 68
2.48 ~4.99
2 01 7
0.86)  (0.49) 0.0 6
1.93 527
01
3 0.88)  (0.41) 0.0 66
. -0.77 -3.97 ool es

(0.94) (0.47)
Notes: The forecast horizon (h) is in quarters. Yio-Y1 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 1-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 7. Estimation results of Equation (1) with the Yi-Y2indicator. Panel A: entire sample. Panel B: sample period 1986-
2003. Panel C: sample period 2004-2020.

Panel A
Fore.caSt QOil (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
11.27 —6.39 2.30 2.18 2.96 1.86
1 .004 1 001 1 004 1
(0.20) (0.30) 0.00 39 (0.70) (0.65) 0.00 3 (0.48) (0.50) 0.00 38
8.47 —4.25 1.81 2.56 2.87 1.91
2 .004 1 004 1 01 1
(0.27) (0.44) 0.00 38 (0.75) (0.58) 0.00 38 (0.48) (0.47) 00 38
7.27 -3.41 0.69 3.20 2.61 1.92
3 0.005 137 0.01 137 0.01 137
(0.32) (0.52) (0.90) (0.47) (0.51) (0.45)
4 5.27 -2.29 0.003 136 -0.55 3.99 002 136 2.50 1.86 00l 136

(0.45) (0.66) (0.91) (0.35) (0.51) (0.45)
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II;‘:::;ZS; Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
3.51 -0.71 16.64 * -6.94 3.79 -0.54
1 .0002 1 01 1 .
(0.50) (0.85) 0.000 ¥ 0.06) (0.33) 001 139 76 (004 0000 93
2.90 -0.40 15.04 * -5.55 1.10 1.78
2 .0001 1 01 1 .002 2
(0.55) (0.91) 0.000 38 (0.09) (0.42) 0.0 38 (0.93) (0.78) 0.00 ?
2.18 -0.13 12.77 -3.80 -0.98 3.41
. 1 01 137 .01 1
3 (0.65) (0.97) 0.000 36 (0.15) (0.57) 0.0 3 (0.93) (0.56) 0.0 ?
1.29 0.49 10.88 -2.05 -2.64 4.73
4 0.0005 136 0.003 136 0.02 90
0.77) (0.88) (0.21) (0.74) (0.80) (0.38)
Forecast
Horizon Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural gas (1990:05-2020:12)
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
1.64 -1.94 -4.20 3.23 6.92 -4.28
1 .0004 62 .003 48 .002 122
(0.91) (0.84) 0.000 (0.82) (0.74) 0.00 (0.59) (0.62) 0.00
-0.35 -1.50 -6.71 4.59 5.23 -3.24
2 .001 1 .01 47 .002 121
(0.97) (0.84) 0.00 6 (0.69) (0.62) 0.0 (0.65) (0.67) 0.00
-1.33 -1.11 -9.94 6.12 3.88 -2.62
.001 . 4 .002 12
3 (0.88) (0.87) 0.00 60 (0.51) (0.47) 0.03 6 (0.72) (0.71) 0.00 0
-4.08 0.05 -8.80 5.31 1.61 -0.77
4 . . 4 X 11
(0.55) (0.99) 000059 5 (0.53) 003 45 g7 090y 00003 119
Panel B
F
Ore.caSt il (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
12.81 -7.33 -6.76 8.23 * -5.11 6.71 **
1 .01 71 04 71 . 7!
(0.24) (0.31) 0.0 (0.17) (0.07) 00 (0.15) (0.02) 0.05 0
10.36 -4.83 -8.65 * 11.18 ** -5.24* 6.93 ***
2 0.01 71 013 71 0.13 71
(0.30) (0.46) (0.06) (0.02) (0.07) (0.004)
8.78 -3.34 —8.73 ** 10.73 *** —5.34 ** 6.45 ***
3 0.01 71 018 71 0.18 71
(0.34) (0.57) (0.03) (0.01) (0.03) (0.001)
7.32 -1.74 —8.63 *** 10.65 *** —5.25 ** 6.22 ***
4 .003 71 24 71 21 71
(0.39) (0.77) 0.00 (0.01) (0.001) 0 (0.03) (0.00) 0
Forecast . . .
Horizon Platinum (1986:04-2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
-0.19 441 14.57 -11.71 -14.39 10.23
1 .01 71 02 71 . 2
(0.98) (0.37) 00 (0.25) (0.27) 0.0 (0.22) 01y OB B
-1.92 6.49 9.81 -5.60 -13.13 11.82*
2 i 71 01 71 1 2
(0.77) (0.15) 0.05 (0.44) (0.58) 0.0 (0.19) 009y OB B
-2.94 6.78 * 6.75 -3.07 -12.20 10.99 *
. 7! 004 71 22 2
3 (0.62) (0.09) 0.09 0 (0.59) (0.75) 0.00 (0.18) (0.06) 0 >
-3.43 7.32 ** 4.49 -0.74 -11.53 11.25 **
4 0.13 71 0.0003 71 0.29 25
(0.54) (0.05) (0.71) (0.93) (0.16) (0.02)
Forecast Natural Gas (1990:05-2003:12)
Horizon
h C (Y10-Y2) R? N
12.09 -1.61
1 .0002 54
(0.59) (0.91) 0.000
7.03 2.16
2 .001 54
(0.72) (0.85) 0.00
3.90 4.94
.01 4
3 (0.83) (0.64) 00 >
1.86 7.49
4 .02 4
(0.91) (0.40) 0.0 5
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Panel C
Iﬂ‘:ﬁ‘;ﬁ 0il (2004:01-2020:12) Silver (2004:01-2020:12) Gold (2004:01-2020:12)
h C (Y10-Y2) R? N C (Y10-Y2) R? N C (Y10-Y2) R2 N
9.12 -5.25 14.73 -4.77 13.80 *** -3.85
1 .002 68 .005 68 .02 68
(0.58) (0.61) 0.00 (0.13) (0.53) 0.00 (0.01) 03y 00
5.56 -3.09 15.76 * -6.31 14.40 *** -4.22
2 .002 67 .02 67 .03 67
(0.67) (0.71) 0.00 (0.08) (0.38) 0.0 (0.01) (0.26) 0.0
4.61 -2.68 13.68 -4.82 14.39 *** -4.07
.002 .02 .04
3 (0.71) (0.73) 0.00 66 (0.10) (0.49) 0.0 66 (0.01) (0.25) 0.0 66
1.36 -1.44 10.82 -3.11 14.36 *** -4.11
4 .001 .01 .
(0.91) (0.85) 0.00 65 (0.17) (0.64) 0.0 65 (0.00) (0.22) 0.06 65
Forecast . . .
Horizon Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y10-Y2) R2 N C (Y10-Y2) R2 N C (Y10-Y2) R2 N
7.53 -4.74 21.92 ** -5.74 15.05 -6.99
1 0.01 68 0.01 68 0.01 68
(0.31) (0.36) (0.02) (0.50) (0.41) (0.51)
8.12 -5.78 23.87 *** -8.05 10.20 -3.84
2 0.02 67 0.02 67 0.01 67
(0.25) (0.26) (0.01) (0.33) (0.57) (0.69)
7.92 -5.67 22.88 *** -7.17 6.35 -1.01
.03 66 .03 66 .001 66
3 (0.23) (0.24) 0.0 (0.01) (0.36) 0.0 (0.71) (0.91) 0.00
6.56 -4.90 21.70 *** -6.01 3.36 0.99
4 .04 . .001
(0.29) (0.25) 0.0 65 (0.01) (0.40) 0.03 65 (0.84) (0.90) 0.00 65
Forecast Natural Gas (2004:01-2020:12)
Horizon
h C (Y10-Y2) R? N
0.76 —4.42
1 .002
(0.96) (0.63) 0.00 68
2.15 -5.52
2 0.01 67
(0.88) (0.52)
2.29 -6.38
3 0.01 66
(0.86) (0.40)
4 -0.56 -4.76 0.01 65

(0.96) (0.47)
Notes: The forecast horizon (h) is in quarters. Yio-Y2 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 2-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 8. Estimation results of Equation (1) with the Yao-Ysmindicator. Panel A: entire sample. Panel B: sample period 1986—
2003. Panel C: sample period 2004-2020.

Panel A
F
ore.cast Oil (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N
10.14 -2.70 3.39 0.60 4.43 0.27
1 .002 1 . 1 .0002 1
(0.32) (0.48) 0.00 3 (0.63) (0.84) 0.0003 39 (0.37) (0.88) 0.000 38
8.54 -2.16 2.55 0.95 4.26 0.33
2 0.003 138 0.001 138 0.001 138
(0.36) (0.54) (0.70) (0.73) (0.37) (0.85)
7.38 -1.77 0.96 1.49 3.99 0.34
3 0.004 137 0.01 137 0.001 137
(0.40) (0.60) (0.88) (0.57) (0.38) (0.83)
4.49 -0.80 -0.53 2.00 3.99 0.27
4 .001 136 .01 136 .001 136
(0.59) (0.80) 0.00 (0.93) (0.42) 0.0 (0.36) (0.87) 0.00
Forecast . . .
Horizon Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)

h C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N
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4.83 -0.96 19.20 * -4.65 1.46 0.76
1 .001 1 .01 1 .0004
(0.43) (0.70) 0.00 3 (0.07) (0.29) 0.0 39 (0.92) (0.87) 0.000 %3
3.92 -0.67 16.41 -3.41 -2.14 2.40
2 .001 1 .01 1 .01 2
(0.51) (0.78) 0.00 38 (0.11) (0.42) 0.0 38 (0.87) (0.57) 0.0 ?
1.72 0.15 11.49 -1.33 =-5.11 3.66
3 0.000 136 0.002 137 0.02 91
(0.76) (0.95) (0.27) (0.74) (0.68) (0.33)
0.34 0.68 8.62 -0.01 -7.57 4.71
4 0.002 136 0.000 136 0.05 90
(0.95) (0.73) (0.40) (0.99) (0.52) (0.17)
Forecast
Horizon Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural gas (1990:05-2020:12)
h C (Y30-Y3m) R2 N C (Y30-Y3m) R? N C (Y30-Y3m) R? N
1.03 -0.81 -10.26 4.11 4.35 -1.08
1 .0002 62 .01 48 .0002 122
(0.95) (0.89) 0.000 (0.62) (0.53) 0.0 (0.78) (0.85) 0.000
-0.25 -0.87 -13.06 4.96 2.07 -0.28
2 .001 1 .02 47 . 121
(0.98) (0.85) 0.00 6 (0.47) (0.39) 0.0 (0.88) (0.95) 0.000
-1.98 -0.33 -17.59 6.28 -0.74 0.66
.0002 . 4 . 12
3 (0.84) (0.94) 0.000 60 (0.26) (0.22) 0.06 6 (0.95) (0.89) 0.0003 0
-5.05 0.45 -16.06 5.65 -3.24 1.70
4 0.001 59 0.06 45 0.003 119
(0.51) (0.90) (0.30) (0.27) (0.77) (0.68)
Panel B
F
ore.cast Oil (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N
13.64 -3.74 -8.02 4.36 * -5.61 3.29 *
1 .01 71 . 71 . 7
(0.31) (0.42) 0.0 (0.14) (0.07) 0.03 (0.19) (0.05) 0.03 0
10.91 -2.46 -10.57%*  6.02 ** -5.54 3.29 **
2 0.01 71 0.11 71 0.08 71
(0.35) (0.52) (0.04) (0.03) (0.11) (0.02)
10.37 -2.29 -10.29%* 5.64 *** =5.37% 2,95 ***
3 0.01 71 0.14 71 0.11 71
(0.32) (0.52) (0.02) (0.01) (0.06) (0.01)
8.64 -1.44 —9.87***  5.44 *** —4.89* 2.65 **
4 .005 71 .18 71 11 71
(0.38) (0.68) 0.00 (0.01) (0.004) 0 (0.08) (0.02) 0
Forecast . . .
Horizon Platinum (1986:04—2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N
-1.58 2.69 13.62 -4.86 -18.45 7.06 *
1 .01 71 .01 71 1 2
(0.85) (0.34) 0.0 (0.40) (0.43) 0.0 (0.11) (0.09) 0.10 >
-4.02 3.98 6.92 -1.14 -17.37* 7.92*%
2 . 71 .001 71 2 2
(0.57) (0.10) 0.05 (0.65) (0.85) 0.00 (0.09) (0.05) 020 >
-5.57 4.38 ** 1.89 0.97 -16.08 *  7.34 **
3 0.10 70 0.001 71 0.25 25
(0.39) (0.04) (0.90) (0.86) (0.09) (0.04)
-6.05 4.60 ** -0.58 2.13 -15.39*  7.45 **
4 0.14 71 0.01 71 0.33 25
(0.30) (0.02) (0.97) (0.69) (0.08) (0.02)
Fore.cast Natural gas (1990:05-2003:12)
Horizon
h C (Y30-Y3m) R? N
10.84 -0.20
1 . 54
(0.71) (0.98) 0.000
1.57 3.48
2 .01 4
(0.95) (0.67) 0.0 >
-3.79 5.79
.02 4
3 (0.87) (0.43) 0.0 >
-6.18 7.15
4 . 4
(0.75) (0.24) 0.06 >
Panel C
Forecast

Horizon

Oil (2004:01-2020:12)

Silver (2004:01-2020:12)

Gold (2004:01-2020:12)
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h C (Y30-Y3m) R? N C (Y30-Y3m) R? N C (Y30-Y3m) R? N
5.77 -1.43 17.50 * -3.79 16.24 *** =314
1 .0004 68 .01 68 .03 68
075 (82 00 009) (042 0 0oy (s 0
5.29 -1.57 18.60 ** -4.66 16.74 ***  -3.30
2 .001 7 .02 7 X 7
(0.73) (0.78) 0.00 6 (0.04) (0.28) 0.0 6 (0.003) (0.16) 0.05 6
3.24 -0.89 15.15* -3.26 16.34 ***  -3.05
.001 .02 X
3 (0.82) (0.87) 0.00 66 (0.07) (0.42) 0.0 66 (0.002) (0.16) 0.06 66
-1.50 0.41 11.55 -2.02 16.08 ***  -2.98
4 .0002 .01 .07
(0.91) (0.93) 0.000 65 (0.15) (0.60) 0.0 65 (0.001) (0.13) 0.0 65
Forecast . . .
Horizon Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y30-Y3m) R? N C (Y30-Y3m) R2 N C (Y30-Y3m) R2 N
11.93 -4.47 27.18 *** 538 12.91 -2.90
1 0.01 68 0.01 68 0.004 68
(0.14)  (0.21) 0.01)  (0.33) 054)  (0.67)
12.74 -5.13 28.83 **  —6.52 6.80 —0.66
2 .04 67 .03 67 .0004 67
o011  ©16 0 ©0003) (2 0 073) (092 00
9.95 -3.96 24.38 ***  -4.56 1.45 1.52
.04 66 .03 66 .003 66
3 (0.16) (0.19) 0.0 (0.01) (0.34) 0.0 (0.94) (0.79) 0.00
7.52 -3.09 21.37 ** -3.16 -2.77 3.11
4 .04 .02 .02
(0.27) (0.24) 0.0 65 (0.04) (0.47) 0.0 65 (0.88) (0.55) 0.0 65
F
orecast  \atural gas (2004:01-2020:12)
Horizon
h C (Y30-Y3m) R2 N
-1.68 -1.37
1 .
©092) (©s1) 00 68
1.87 -2.89
2 0.004 67
091)  (0.61)
1.14 -3.01
3 0.01 66
(0.93) (0.55)
-1.64 -2.16
4 .01 65
(0.89) (0.62) 0.0

Notes: The forecast horizon (h) is in quarters. Ys-Ysm denotes the yield spread calculated as the difference between the
yield rates on 10-year and 3-month government bonds. The table reports the estimation results of Equation (1) with the
Newey and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses

denote estimated standard errors.

E o
7

and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 9. Estimation results of Equation (1) with the Yso-Yiindicator. Panel A: entire sample. Panel C: sample period 2004

2020.
Panel A
F
orecast 0il (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y30-Y1) R2 N C (Y30-Y1) R2 N C (Y30-Y1) R2 N
977 290 1.75 1.55 358 0.74
1 002 1 002 1 001 1
©028) (043 00 ¥ 09 063 OO ¥ 0as (0 OO 38
795  -2.18 151 1.63 3.40 0.83
2 0.003 138 0.004 138 0.003 138
034)  (0.52) 081)  (0.59) (045  (0.65)
713 -1.90 0.45 1.98 3.09 0.86
004 137 01 137 005 137
3 ©036) (57 >0 ©094) (049 9 047y 62 00
493 -115 066 237 3.07 0.78
4 002 136 02 136 01 136
05 o7 >0 ©090) (39 9 046) (64 00
Forecast . . .
Hoo Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
h C  (YaY) R N C  (YaY) R N C  (YaY) R N
368 050 1784%  —4.63 152 0.81
1 0002 1 01 1 0004
052 (ss 00 Y I ¥ 0o sy 00 %3
2 341  -050 00005 138 1610 =375  0.01 138 -1.001 208  0.005 92
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(053)  (0.84) 0.09)  (0.40) 0.94)  (0.64)
209  -0.03 1274 -2.18 321 3.09
3 0.000 136 0.01 137 0.01 91
0.69)  (0.99) 0.18)  (0.60) (0.80)  (0.45)
0.96 0.46 1023 -0.85 519 402
4 001 136 001 136 03 9
084 (83 0 027y (83 00 066) (028 00 0
Forecast
Hoeo Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural gas (1990:05-2020:12)
h C  (YaY) R N C (YY) R N C  (YaY) R N
037 020 799 347 498  -1.52
1 . 2 01 4 . 122
©098) (097 00 6 070 ©61) 00 8 073 (79 005
143 -038 1036 421 260  -0.58
2 . 1 02 47 0001 121
©090) (0oay 000 6 057  (©s50 00 08y (o1 00
198  -0.36 -1418 535 099  -0.10
0002 04 4 . 12
3 ©083) (93 00 60 038 (34 OO 6 ©093) (098 00 0
489 041 1275 474 0.04 -1.07 085
4 0.000 59 45 0.001 119
051)  (0.91) 0.04)  (0.39) 092)  (0.84)
Panel B
F
orecast 0il (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y30-Y1) R2 N C (Y30-Y1) R2 N C (Y30-Y1) R2 N
1374 459 —856* 5.60 ** 565  4.02*
1 0.01 71 0.04 71 0.04 70
(024)  (0.30) 0.09)  (0.04) 0.16)  (0.03)
1092 -2.99 ~10.78 **  7.42 ** —6.00* 426
2 0.01 71 0.14 71 0.12 71
030)  (0.44) 0.03)  (0.02) 0.07)  (0.005)
939  -2.20 ~10.63 *** 7,04 *** 614 4,03 ***
01 71 19 71 17 71
3 032 (54 09 ©001) (0003 ° ©003) oo °
791  -131 ~10.29 *** 6,85 *** 587 379
4 004 71 24 71 1 71
037 71 >0 0005 (©.001) O ©003)  ©oon) O
F
Ho:;;ﬁ: Platinum (1986:04-2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y30-Y1) R2 N C (Y30-Y1) R2 N C (Y30-Y1) R2 N
097 289 1575  —7.15 4719 711
1 01 71 02 71 . 2
©090) (35 0 027y ©30) 9 015 12 0% >
310 427 986  -3.11 -16.06  8.03*
2 . 71 01 71 1 2
065 (12 0% ©048) (64 OO 012  ©on O >
449  4.66* 565  -1.04 -15.05  7.54 **
3 0.10 70 0.001 71 0.24 25
047)  (0.05) 0.68)  (0.86) 011)  (0.04)
510  5.02%* 2.85 0.56 _1451*  7.75 **
4 1 71 0004 71 32 2
036 00 0P 083 (92 00 009 00 ° >
F t
orecas Natural gas (1990:05-2003:12)
Horizon
h C (Y30-Y1) R2 N
1274  -123
1 0002 4
062 (090 00 >
483 235
2 002 4
083 77 0 >
0.74 438
01 4
3 ©097) (54 00 >
110 5.68
4 0.03 54
095)  (0.34)
Panel C
F
orecast 0Oil (2004:01-2020:12) Silver (2004:01-2020:12) Gold (2004:01-2020:12)
Horizon
h C (Y30-Y1) R2 N C (Y30-Y1) R2 N C (Y30-Y1) R2 N
455  —0.99 1555  -3.23 15.62** -3.15
1 0002 01 02
079 87 00 68 ©013) (©52 00 68 ©0o01) 023 09 68
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3.67 -0.97 17.50 * -4.59 16.35***  -3.44
2 .0004 7 .02 7 X 7
(0.80) (0.86) 0.000 6 (0.06) (0.33) 0.0 6 (0.003) (0.18) 0.05 6
3.55 -1.12 15.24 * -3.62 16.21 ***  -3.29
.001 .02 X
3 (0.79) (0.83) 0.00 66 (0.07) (0.41) 0.0 66 (0.002) (0.17) 0.06 66
-0.10 -0.19 12.42 -2.61 16.13 ***  -3.29
4 . .02 .
©099) (97 00 65 012 (©s53 00 65 0001y (013 08 65
Forecast . . .
Horizon Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y30-Y1) R2 N C (Y30-Y1) R2 N C (Y30-Y1) R2 N
8.85 -3.45 22.91 ** -3.90 12.24 -2.86
1 0.01 68 0.01 68 0.004 68
027)  (0.31) 0.03)  (0.48) 0.55)  (0.69)
10.67 -4.65 25.87 *** 576 7.79 -1.18
2 .03 67 .02 67 .001 67
(0.15) (0.18) 0.0 (0.01) (0.28) 0.0 (0.69) (0.86) 0.00
9.57 -4.17 23.83** 474 3.82 0.57
.04 X .0004
3 (0.17) (0.18) 0.0 66 (0.01) (0.33) 0.03 66 (0.84) (0.93) 0.000 66
7.76 -3.51 21.88 ** -3.70 0.47 1.92
4 . .02 .01
(0.23) (0.19) 0.05 65 (0.03) (0.41) 0.0 65 (0.98) (0.73) 0.0 65
F
orecast  \latural Gas (2004:01-2020:12)
Horizon
h C (Y30-Y1) R2 N
-3.02 -0.87
1 . 2
(0.86) (0.88) 0.000 68
-0.63 -2.01
2 0.002 67
097)  (0.71)
-0.26 -2.66
.01 66
3 (0.98) (0.59) 0.0
-2.82 -1.83
4 .004 65
(0.81) (0.68) 0.00

Notes: The forecast horizon (h) is in quarters. Y3-Y1 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 1-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote

estimated standard errors.

**, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 10. Estimation results of Equation (1) with the Yso-Y2indicator. Panel A: entire sample. Panel B: sample period 1986—
2003. Panel C: sample period 2004-2020.

Panel A
Forecast Oil (1986:01-2020:12) Silver (1986:01-2020:12) Gold (1986:01-2020:12)
Horizon
h C (Y30-Y2) R2 N C (Y30-Y2) R2 N C (Y30-Y2) R2 N
1005  -3.63 0.99 232 2.96 1.8
1 0.003 139 0.003 139 0.003 138
024)  (037) 0.87)  (0.53) (050)  (0.55)
7.63 -2.40 0.94 2.30 2.85 133
2 0.003 138 0.01 138 001 138
033) (052 0.87) (051 049) (051
6.90 212 0.30 245 252 138
004 137 01 137 01 137
3 038 (056 OO 0.96)  (0.46) 00 053)  (047) 0.0
5.09 147 ~0.39 266 251 1.29
4 . 1 02 1 0 1
046) (068 00 36 094)  (0.40) 00 36 051)  (0.48) 00 36
Forecast . . .
Hoe Platinum (1986:04-2020:12) Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
h C (Y30-Y2) R2 N C (Y30-Y2) R2 N C (Y30-Y2) R2 N
325 2033 1608*  —4.42 1.81 0.75
1 . 1 01 1 .
©056) (091 000 3 0.09)  (0.40) 00 3 089) (0.8 0008 9%
3.20 -0.47 1532*  —4.00 -0.29 1.95
2 . 1 01 1 . 2
058  (0sy 0003 38 0.09)  (0.42) 00 38 098) (069 0B 9
2.49 -0.28 1301  —2.77 213 2.90
3 00002 136 0.01 137 001 91
062  (0.92) 0.15)  (0.55) 0.86)  (0.52)
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1.64 0.12 1071 -1.32 372 373
4 0001 1 002 1 02
072 (096 00 36 023 (o7 O 36 075  (0.36) 00290
F
H‘fﬁ;ﬁ: Ethanol (2005:06-2020:12) Coal (2009:01-2020:12) Natural Gas (1990:05-2020:12)
h C (Y30-Y2) R2 N C (Y30-Y2) R2 N C (Y30-Y2) R2 N
-1.17 0.20 747 359 6.34 257
1 . 2 01 4 001 122
©094) (098 000 6 071)  (0.63) 00 8 065 (068 O
225 0.01 879 3.94 453 ~1.80
2 . 1 01 47 001 121
088 (099 000 6 0.64)  (0.58) 00 072 (75 00
175  -051 ~12.05 497 333 ~1.46
3 0.0003 60 0.03 46 0.001 120
085  (0.92) (048)  (0.44) 077)  (0.78)
424 0.12 1028 416 1.17 ~0.28
4 0.000 59 0.03 45 0.000 119
058  (0.98) 054 (052 091)  (0.95)
Panel B
F
orecast 0il (1986:01-2003:12) Silver (1986:01-2003:12) Gold (1986:01-2003:12)
Horizon
h C (Y30-Y2) R2 N C (Y30-Y2) R? N C (Y30-Y2) R? N
1376  —6.08 765  6.70* 500  4.81*
1 0.01 71 0.05 71 0.04 70
020)  (0.22) 011)  (0.04) 020)  (0.02)
1050  -3.63 978 % 9,03 *** ~545* 521 ***
2 01 71 15 71 1371
028) (041 0.0 0.03)  (0.01) 0 008) (0002
8.50 222 999 #++ g g1 583 5,09 %+
01 71 23 71 21 71
3 033)  (0.58) 0.0 ©001) (o001 003)  (©.0001)
6.63 -0.73 —9.64 %%  g55 ~5.68% 4,87 ***
4 001 71 2 71 23 71
©041) (086 O ©0o1)  (oo0) % 0.02)  (0.00) 023
Forecast . . .
Hoo Platinum (1986:04-2003:12) Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C (Y30-Y2) R2 N C (Y30-Y2) R2 N C (Y30-Y2) R2 N
~0.44 341 1497  -885 1513 727
1 01 71 02 71 . 2
095  (0.37) 0.0 025  (0.27) 00 020)  (0.16) 008 25
222 4.96 1069  -4.78 1462  8.84*
2 0.06 71 0.01 71 019 25
074)  (0.14) 040)  (0.54) (0.14)  (0.06)
344  533* 7.10 252 1404  8.85**
1 7 005 71 26 25
3 057)  (0.07) 010 0 056 (072 % 012)  (0.02) 0
399 577 421 032 ~1354*  8.84 ***
4 14 71 . 71 34 25
046)  (0.02) 0 072 (096 00 009 (0004
Forecast Natural Gas (1990:05-2003:12)
Horizon
h C (Y30-Y2) R2 N
1381 231
1 001 4
055 (08 O >
8.26 0.71
2 0001 4
069) (098 000 >
446 312
3 0.005 54
081)  (0.69)
221 5.08
4 0.02 54
0.89)  (0.43)
Panel C
F
orecast 0il (2004:01-2020:12) Silver (2004:01-2020:12) Gold (2004:01-2020:12)
Horizon
h C (Y30-Y2) R2 N C (Y30-Y2) R? N C (Y30-Y2) R? N
449 -1.07 1500  -3.8 15.76 **  —3.55
1 0.000 68 0.004 68 002 68
079  (0.87) 017)  (0.59) 0.01)  (0.25)
274 ~0.59 17.44%  -5.04 16.72 %%  -3.98
2 0001 67 02 67 05 67
085 (092 000 0.07)  (0.36) 00 0.004)  (0.18) 00
3 3.61 127 0.001 66 1649*  —4.63 0.03 66 1689** -3.98 007 66
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078)  (0.82) 0.06)  (0.37) (0.002)  (0.15)
1.10 -0.82 14.29 * -3.83 16.95 ***  -4,05
4 0.001 65 0.03 65 0.10 65
093)  (0.88) 0.07)  (0.42) 0.00)  (0.11)
Forecast . . .
Horizon Platinum (2004:01-2020:12) Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
h C (Y30-Y2) R? N C (Y30-Y2) R? N C (Y30-Y2) R? N
7.76 -3.24 21.83 * -3.74 13.28 -3.69
1 .01 68 .004 68 .01 68
(0.35) (0.37) 0.0 (0.05) (0.54) 0.00 (0.52) (0.64) 0.0
9.88 -4.73 25.47 *** -6.15 9.62 -2.25
2 .02 7 .02 7 X 7
(0.19) (0.19) 0.0 6 (0.01) (0.28) 00 6 (0.63) (0.76) 0.003 6
10.02 -4.84 25.20 *** -5.94 6.23 -0.61
.04 . .
3 (0.16) (0.16) 0.0 66 (0.01) (0.27) 0.03 66 (0.75) (0.93) 0.0003 66
8.70 -4.35 23.84** 508 3.33 0.67
4 . . .001
0.17)  (0.14) 0.05 65 0.01)  (0.29) 0.03 65 086) (092 001 65
Forecast Natural Gas (2004:01-2020:12)
Horizon
h C (Y30-Y2) R2 N
-3.61 -0.66
1 0.000 68
0.84)  (0.92)
-1.65 -1.69
2 .001 67
(0.92) (0.78) 0.00
-0.53 -2.79
.005 66
3 0.97) (0.62) 0.00
-3.15 -1.85
4 .
(0.79) (0.71) 0.003 65

Notes: The forecast horizon (h) is in quarters. Y3o-Y2 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 2-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote

estimated standard errors.

*** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

6.2. Commodity Prices Following Periods of Non-Positive Yield Spreads

What happens to the price of commodities in the months following downward-
sloped or flat yield curves? To answer this question, we track the evolution in the price of
the sampled commodities throughout the sample period. The period between 1986 and
December 2020 witnessed eight periods during which the yield spread (10-year minus 1-
year yields) was negative or equal to zero. The left-hand side of Table 11 lists the dates
when the yield spread became non-positive. For each commodity, we calculate the returns
accumulated 1, 2, 3, 4, 5 and 6 quarters following these non-positive yield spread periods.

Oil, silver, gold, platinum, palladium, and natural gas prices surged strongly in the
quarters following the periods associated with equality in long and short-term Treasury
yields. For example, tracking the prices of these commodities three quarters after an end
in the zero slope in the bond term structure reveals significant positive returns on average
(oil 11.22%; silver 13.43%; gold 16.26%; platinum 19.82%; palladium 26.32%; ethanol
5.85%; natural gas 24%). In contrast, coal and zinc prices present a mixed and inconclusive
picture with a tendency to negative returns. This finding emphasizes that investors should
note that flat or downward-sloped yield curves seem to be reasonable points at which to
take long positions in several commodities that they plan to hold for a relatively long pe-
riod of time.

Our findings are even more pronounced if we consider the recent relatively flat yield
curve observed during the last week in February 2020 due to the outbreak of the corona-
virus. However, we did not include the findings in the table because the difference be-
tween the 10-year and 1-year bond interest rates was 0.03% (0.0003). While quite small, it
is not a non-positive yield. In addition, prices recovered sharply after two to four quarters.
Nevertheless, the findings in Table Al in the online appendix lend support to our conjec-
ture.
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Table 11. Commodity prices in the periods following non-positive yield spread. Panel A: oil. Panel B: silver. Panel C: gold.
Panel D: platinum. Panel E: palladium. Panel F: zinc. Panel G: ethanol. Panel H: coal. Panel I: natural gas.

Periods Associated with Non-

Positive Return Return Return Return Return Return
Yield Spreads 1Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Start End
25/01/1989 30/06/1989 -0.69% 7.65% 0.05% -15.79% 82.98% 40.31%
04/08/1989 13/10/1989 10.72% -14.89% -12.11% 90% 47.34% 2.82%
17/03/2000 28/04/2000 9.48% 27.2% 12.9% 9.83% 4.97% -13.95%
27/12/2005 29/03/2006 10.64% -5.33% -8.13% -0.63% 6.37% 22.89%
05/06/2006 05/06/2007 15.42% 33.35% 59.3% 94.77% 61.91% -37.8%
20/07/2007 08/08/2007 32.31% 27.19% 71.43% 59.67% -15.4% -45.17%
23/05/2019 03/06/2019 1.3% 5.35% -11.4% -30.87% -22.31% -14.29%
05/08/2019 08/10/2019 13.26% -52.33% -22.29% -21.74%
Average 11.56% 3.52% 11.22% 23.15% 23.69% -6.46%
Periods AS;(;CSI;::: with Non- Return Return Return Return Return Return
Yield Spreads 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Start End
25/01/1989 30/06/1989 3.01% 2.29% -3.39% -5.2% -8.63% -17.61%
04/08/1989 13/10/1989 4.82% -0.62% -4.51% -15.27% -17.18% -22.41%
17/03/2000 28/04/2000 0.81% -3.63% -2.76% -12.16% -15.28% -14.46%
27/12/2005 29/03/2006 ~6.68% 4.22% 16.82% 20.47% 11.56% 25.71%
05/06/2006 05/06/2007 -11.74% 3.32% 49.76% 24.31% -11.35% -31.94%
20/07/2007 08/08/2007 17.81% 29.92% 27.52% 16.4% —-24.35% -2.58%
23/05/2019 03/06/2019 29.44% 16.18% 16.21% 23.88% 81.38% 63.41%
05/08/2019 08/10/2019 2.64% -14.1% 7.8% 34.89%
Average 5.01% 4.7% 13.43% 10.92% 2.31% 0.02%
Periods As;‘:;;;ij with Non- Return Return Return Return Return Return
Yield Spreads 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Start End
25/01/1989 30/06/1989 -2.68% 7.39% -1.88% -4.61% 2.46% 5.01%
04/08/1989 13/10/1989 14.15% 3.47% 0.66% 6.66% 10.54% -0.55%
17/03/2000 28/04/2000 1.09% -3.75% -4.33% -3.79% -2.66% 1.6%
27/12/2005 29/03/2006 2.72% 4.41% 11.29% 15.38% 13.54% 29.57%
05/06/2006 05/06/2007 2.2% 19.1% 47.63% 30.2% 19.3% 12.08%
20/07/2007 08/08/2007 24.17% 36.16% 30.78% 27.18% 8.85% 32.31%
23/05/2019 03/06/2019 17.15% 11.76% 24.32% 30.43% 45.93% 38.87%
05/08/2019 08/10/2019 4.21% 11.23% 21.6% 26.14%
Average 7.88% 11.22% 16.26% 15.95% 13.99% 16.98%
Panel D
Periods As;(:::;:: with Non- Return Return Return Return Return Return
Yield Spreads 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Start End
25/01/1989 30/06/1989 -0.42% -1.73% -4.32% -2.18% -13.93% -17.58%
04/08/1989 13/10/1989 3.49% -0.83% -0.99% -13.79% -13.63% -17.16%
17/03/2000 28/04/2000 13.43% 13.6% 19.99% 18.93% 1% -15.14%
27/12/2005 29/03/2006 11.96% 5.97% 5.79% 15.39% 18.77% 29.56%
05/06/2006 05/06/2007 -1.99% 13.05% 75.25% 54.95% 5.31% -39.39%
20/07/2007 08/08/2007 14.14% 45.92% 58.18% 20.8% -34.01% -22.86%
23/05/2019 03/06/2019 16.41% 11.05% 5.9% 5.82% 8.37% 26.52%
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05/08/2019 08/10/2019 8.32% -17.59% -1.28% -3.06%
Average 8.17% 8.68% 19.82% 12.11% -4.02% -8.01%
Periods AS;OCI? fed with Non- Return Return Return Return Return Return
) ositive 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Yield Spreads
Start End
25/01/1989 30/06/1989 -8.94% -13.75% -17.41% -25.11% -38.73% -48.28%
04/08/1989 13/10/1989 -0.93% -6.91% -16.05% -32.23% -35.82% -29.44%
17/03/2000 28/04/2000 24.56% 21.82% 69.84% 10.91% -26.72% —44.09%
27/12/2005 29/03/2006 -6.35% -5.45% 1.15% 6.38% 10.12% 5.17%
05/06/2006 05/06/2007 -9.21% —4.44% 52.74% 15.44% -26.12% —55.75%
20/07/2007 08/08/2007 3.72% 21.13% 19.77% -9.12% -38.45% -43.44%
23/05/2019 03/06/2019 16.71% 39.16% 83.09% 48.74% 74.85% 75.24%
05/08/2019 08/10/2019 24.88% 26.93% 17.42% 45.57%
Average 5.55% 9.81% 26.32% 7.57% -11.55% -20.08%
Periods Ass0c1.a fed with Non- Return Return Return Return Return Return
) Positive 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Yield Spreads
Start End
17/03/2000 28/04/2000 0.02% -9.09% -9.56% -17.29% -27% -34.66%
27/12/2005 29/03/2006 19.53% 27.26% 64.03% 24.16% 28% 17.24%
05/06/2006 05/06/2007 -25.82% -36.91% -26.28% -49.13% -54.42% -72.24%
20/07/2007 08/08/2007 -20.16% -30.17% -37.26% -52.14% -69.52% —66.48%
23/05/2019 03/06/2019 -14.05% -14.01% -23.99% -21.75% -3.41% 6.25%
05/08/2019 08/10/2019 4.25% -17.65% -8.67% 1.14%
Average -6.04% -13.43% -6.96% -19.17% -25.27% -29.98%
Periods Assoc1.a fed with Non- Return Return Return Return Return Return
) Positive 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Yield Spreads
Start End
27/12/2005 29/03/2006 35.07% —29.26% -0.08% -9.02% -21.84% -37.88%
05/06/2006 05/06/2007 -22.17% -7.31% 11.04% 10.47% 2.36% -34.06%
20/07/2007 08/08/2007 0.54% 14.36% 40.65% 10.57% —-6.67% -12.47%
23/05/2019 03/06/2019 -12.49% -2.91% -16.66% -23.33% -9.78% —7.47%
05/08/2019 08/10/2019 -7.42% -38.07% -5.69% -3.26%
Average -1.29% -12.64% 5.85% -2.91% -8.98% —22.97%
Panel H
Periods Assoc1.a fed with Non- Return Return Return Return Return Return
) Positive 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Yield Spreads
Start End
23/05/2019 03/06/2019 -9.22% -7.99% -9.62% —24.16% -32.15% 0.41%
05/08/2019 08/10/2019 0.3% -6.35% -21.45% -13.3%
Average -4.46% -7.17% -15.54% -18.73% -32.15% 0.41%
Panel I
Periods Assoc1.a fed with Non- Return Return Return Return Return Return
) Positive 1 Q Later 2 Qs. Later 3Qs. Later 4Qs. Later 5Qs. Later 6Qs. Later
Yield Spreads
Start End
17/03/2000 28/04/2000 22.41% 44.57% 100.35% 54.95% 0.83% 1.94%
27/12/2005 29/03/2006 -15.18% -22.3% -12.91% 5.2% -6.36% -5.02%
05/06/2006 05/06/2007 -28.01% -10.9% 20.8% 55.25% -7.63% -28.79%
20/07/2007 08/08/2007 24% 33.46% 81.08% 32.6% 8.63% —22.72%
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23/05/2019 03/06/2019 -1.87% 1.58% -25.09% -26.05% 3.5% 4.33%
05/08/2019 08/10/2019 —-6.42% -22.07% -20.28% 14.82%
Average -0.85% 4.06% 23.99% 22.79% -0.21% -10.05%

Notes: the tables report the commodity returns accumulated after 1, 2, 3, 4, 5 and 6 quarters following downward-sloped

or flat yield curves.

7. Conclusions

We investigated an important, yet barely discussed, issue: Can yield spreads forecast
future innovations in the commodity market? If so, is this long-term correlation stable
over time? Despite the extensive research linking economic real activity to lagged yield
spreads, the predictive ability of the yield curve has not been proven with regard to com-
modities often used in as raw materials.

Our findings can be summarized as follows. First, the prediction ability of the yield
curve is evident mainly in the period before the financialization of commodities era, but
is absent between 2004 and 2020. Second, structural break tests confirm the changes in the
correlation between the six yield spreads proposed and future commodity prices. Third,
the findings of the dynamic conditional correlation confirm the time-varying nature of the
yield spread in predicting the future evolution in commodity prices. One explanation
might be the increased flow of money into the commodity market and the increased cor-
relation between it and equity markets. These changes disconnected the prices of com-
modities from the economic cycle.

The structural breaks and the fading correlation between the variables of interest are
critical for those involved in risk management and investment diversification. Further-
more, our results may be useful for policy makers who must make decisions about policies
to target and control inflation. Future research can extend the standing literature by ad-
dressing the interplay between the shape of the term structure and future evolution of
asset prices in the wake of pandemic outbreaks and the massive monetary intervention
conducted by central banks under severe economic conditions.
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Appendix A

Table A1. Evolution in the commodity prices following the relatively flat curve witnessed in Feb. 2020.

Accumulated Returns after:

1 Month 2 Months 3 Months 4 Months 5 Months 6 Months 7 Months 8 Months 9 Months Molr?ths
Oil -509% -66.1% -334% 224% -173% -131% -193% 22.7% -8.4% -1.6%
Silver -184% -16.1% -2.9% -1.6% 25.4% 44.4% 26.5% 34.2% 28.4% 42.6%
Gold -0.8% 4.7% 5.4% 7.0% 15.2% 16.1% 12.8% 15.5% 9.6% 14.5%
PLTNM -20.0% -17.0% -4.9% -13.9% 1.7% 0.2% -9.7% -6.4% 4.0% 11.9%
PLDM -14.0% -25.0% -253% -31.1% -134% -180% -16.6% -105% -115% -10.8%
Zinc —9.4% —7.1% -1.6% 1.3% 9.9% 22.2% 16.9% 25.4% 35.9% 41.7%
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Ethanol
Coal
Nat.Gas

-29.6%

-2.3%

-10.2%

-27.5% -143% -12.0%
-10.0%  -23.5%  -21.6%
-5.5% -6.3% -19.8%

-10.9%
-23.4%
-2.1%

-0.4%
-26.7%
34.8%

1.6% 21.5% 6.2%
-222%  -14.6% -6.1%
15.8% 63.7% 56.8%

2.3%

1
4

7.8%
6.2%

Notes: With the outbreak of the COVID-19 pandemic in February 2020, the U.S. 1-year yield was 1.43% while the 10-year
was 1.46%. That is, the yield spread was 0.03%. The table reports the evolution in the prices of commodities in the few
months following this relatively flat curve. Though we discuss one case, the overall picture is clear and shows that the
current yield spread is a relatively good predictor of the future evolution in commodity prices.

Table A2. Estimation results of model 5 with the Y10-Y3M indicator. Panel A: entire sample. Panel B: sample period 2004

2020.
Panel A
Forecast 0il (1986:01-2020:12) Silver (1986:01-2020:12)
Horizon
h C (YwYsw) ASP AEX AIP AEPU R N C (Yw-Ysm) ASP AEX AIP AEPU R? N
L 59 079 05 93 -14070 011 003 13 167 106 085 -1029 490 006 001 139
(045) (-0.12) (-0.08) (0.56) (-2.43) (1.08) 021) (028) (-021) (-1.04) (-1.44) (0.99)
, 73 -l74 523 247 376 004 001 138 312 140 350 635 -405c 005 002 138
(0.84) (-0.41) (-1.16) (022) (-0.99) (0.66) 058) (054) (-126) (-0.93) (-1.73) (-1.10)
, 484 054 593 98 502 -002 004 137 037 276 212 883 -506a 003 005 137
0.75) (-0.17) (-1.81) (-1.23) (-1.75) (-0.35) (-0.09) (1.32) (-0.96) (-1.64) (-2.62) (-0.77)
o 449 148 240 533 623 001 001 13 069 256 333 -055 082 004 002 136
(0.84) (-0.56) (-0.85) (-0.80) (1.17) (-0.25) 0.19) (142) (-171) (-0.12) (-0.23) (-1.38)
Forecast Gold (1986:01-2020:12) Platinum (1986:04-2020:12)
Horizon
h C (YwYsw) ASP AEX AIP AEPU R N C (Yi-Ysm) ASP AEX AIP AEPU R? N
373 054 161 -105 -252 001 -002 138 332 056 -360 825 -192 002 -002 139
0.86) (026) (0.73) (-0.20) (-1.37) (0.45) (0.46) (-0.16) (-0.96) (-091) (-0.61) (0.4)
519c 043 209 221 -125 -003 001 137 383 -031 -605b -514 050 -0.03 002 138
(176)  (0.30) (-137) (0.60) (-0.97) (-1.14) 079) (-0.13) (-2.43) (-0.84) (024) (-0.87)
, 468 033 091 145 105 -002 001 136 063 101 232 -780c 171 004 002 137
(1.84) (027) (-071) (0.46) (-0.93) (-0.85) 0.17) (055 (-121) (-1.66) (-1.02) (-1.44)
, 52 038 191 331 28 002 001 135 119 05 171 017 416 -004 002 136
234) (034) (-161) (119) (-127) (-1.22) 038) (036) (-1.03) (-0.04) (134) (-18)
Forecast Palladium (1986:04-2020:12) Zinc (1997:08-2020:12)
Horizon
h C  (YwYsw) ASP AEX AIP AEPU R N C (Yi-Ysm) ASP AEX AIP AEPU R? N
19.89c 640 -12.07b 736 8.63c 003 003 139 -127 056 660 -1505 007 017b 001 93
(194) (-129) (-227) (-0.57) (1.93) (0.37) (-013) (0.11) (-13) (-1.07) (0.02) (2.03)
, 16526 410 -736c 1051 402 005 002 138 235 275 246 -1L65 071 003 003 92
216) (-111) (-1.87) (-1.1) (1.21) (-0.92) (-03)  (0.7)  (-0.61) (-1.05) (-0.23) (0.45)
, I6sc 177 097 521 292 003 002 137 615 527 260 586 295 002 001 91
(178) (-0.56) (-029) (-0.64) (1)  (-0.69) (-091) (1.59) (-0.77) (-0.63) (-1.07) (0.43)
o 97lc 160 049 163 1319 -003 001 13 683 604b 116 709 345 002 001 90
(172) (-057) (0.16) (-0.23) (2.35) (-0.72) (-114) (205) (-037) (0.86) (057) (0.38)
Forecast Ethanol (2005:06-2020:12) Coal (2009:01-2020:12)
Horizon
h C (YwYsw) ASP AEX AIP AEPU R N C (YwYsw) ASP AEX AIP AEPU R? N
L 139 065 371 4744 737 020 007 62 407 018 393 1493 98b 012 010 48
(-0.07) (-0.07) (035) (1.95) (-1.12) (1.35) (026) (-0.03) (-0.54) (-0.84) (245) (-1.11)
, 525 063 16l 220 -750c 013 002 61 102 298 538 -1673 505 -020b 015 47
(-043) (-0.1) (025) (-0.15) (-1.85) (1.47) (-0.09) (0.55) (-1.02) (-129) (1.72) (-2.42)
, 553 068 035 88 512 001 003 60 -139 781 161 -1206 160 -013c 007 46
(-0.63) (0.16) (-0.08) (-0.83) (-17) (0.12) (-134) (1.66) (-0.36) (-1.1) (-0.61) (-1.84)
380 066 -332 219 006 -002 -007 59 -1255 648 -1.08 -751 156 006 -0.01 45
(-058) (0.2) (-0.87) (027) (0.01) (-0.33) (-13)  (148) (-024) (-074) (0.23) (-0.93)
Forecast Natural gas (1990:05-2020:12)
Horizon
h C  (YwYsw) ASP AEX AIP AEPU R N
58 309 1511c 1535 191 000 000 122
036) (-04) (1.87) (0.74) (0.29) (-0.01)
2 -062 029 248 -1415 -337 002 -0.03 121
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(-0.06) (0.05) (045) (1) (-0.73) (0.22)
, 655 269 025 -2680b 508 006 002 120
(-0.75) (0.65) (-0.06) (-2.46) (-1.38) (0.85)
593 155 167 -16.60c 12.51c 004 003 119
(-0.86) (0.47) (047) (-193) (1.85) (0.7)
Panel B
Forecast Oil (2004:01-2020:12) Silver (2004:01-2020:12)
Horizon
h C  (Yn-Ysm) ASP AEX AIP AEPU R? N C  (Yo-Ysm) ASP AEX AIP AEPU R N
-010 -053 086 1677 -1595b 017 004 68 1198 -406 -296 -1337 -465 011 -003 68
0.00) (005 (0.07) (0.61) (-211) (1.01) (0.86) (-0.6) (-0.4) (-0.77) (-0.98) (1.09)
369 -215 072 954 -595 008 -003 67 1638c -437 -7.96 -1118 -3.03 -006 006 67
025 (-03) (009 (052) (-12) (0.73) (177) (-098) (-1.63) (-0.98) (-0.97) (=0.9)
-032 045 -634 -1619 -644c -002 003 66 986 -147 -498 -11.62 -422 -003 005 66
(-0.03) (0.08) (-11) (-121) (-1.68) (-0.27) (129) (-04) (-126) (-127) (-1.6) (-0.54)
-025 -017 -122 -181 851 -003 -005 65 10.70c -0.62 -694c 341 -020 -006 003 65
(-0.03) (-0.04) (-024) (-0.17) (1.04) (-0.44) (17) (-021) (-1.98) (0.45) (-0.03) (-1.23)
Forecast Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
Horizon
h C  (Yn-Ysm) ASP AEX AIP AEPU R? N C  (Yo-Ysm) ASP AEX AIP AEPU R N
1340b -283 -020 397 -168 002 -003 68 799 -532 -515 076 -160 013 -002 68
2.15) (-094) (-0.06) (0.51) (-0.79) (0.45) 0.66) (-09) (-0.79) (0.05) (-0.39) (1.41)
1501a -291 -322 005 -050 -003 002 67 1186 -576 -1043b -119 181 -001 005 67
(324) (-131) (-131) (0.01) (-0.32) (-0.96) (144) (-145) (-24) (-0.12) (0.65) (-0.17)
14242 -259 -162 116 -016 -002 -002 66 739 -357 -449 943 -174 -005 005 66
(344) (-131) (-076) (023) (-0.11) (-0.67) (116) (-117) (-1.36) (-1.23) (-0.79) (-1.04)
15.03a -238 -294 551 -190 -003 006 65 735 -313 -370 213 223 -005 002 65
432) (-142) (-152) (131) (-0.6) (-1.29) (143) (-126) (-129) (0.34) (047) (-1.31)
Forecast Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
Horizon
h C (Yn-Ysm) ASP AEX AIP AEPU R? N C (Yno-Ysm) ASP AEX AIP AEPU R? N
2575 -822 -827 -539 603 015 -001 68 868 -406 -1579b -1538 254 022b 006 68
(1.66) (-1.09) (-0.99) (-0.28) (1.14) (1.26) 0.66) (-0.63) (-2.23) (-0.93) (0.56) (2.19)
29.00a -833 879 -1525 257 -006 003 67 58 -0.67 -685 -964 078 003 -005 67
2.64) (-1.58) (-151) (-1.13) (0.69) (-0.73) (053) (-0.13) (-1.19) (-072) (021) (0.37)
23.67b -524 -235 -1246 092 -007 -001 66 -0.61 331 575 -317 -163 001 -0.04 66
254) (-1.18) (-049) (-1.11) (0.29) (-1.06) (-0.06) (0.73) (-1.17) (-028) (-0.5) (0.13)
21.04a -307 -358 410 108 -007 -002 65 -205 453 -28 1035 3.08 000 -003 65
(2.65) (-0.8) (-0.81) (-0.43) (0.15) (-1.26) (-024) (112)  (-0.6) (1.02) (04) (0
Forecast Natural gas (2004:01-2020:12)
Horizon
h C (Yn-Ysm) ASP AEX AIP AEPU R? N
| 442 506 1753 2915 044 003 001 68
023) (-0.54) (1.68) (12) (0.07) (-02)
, 156 531 290 676 444 006 005 67
0.11) (-077) (038) (-0.38) (-0.92) (0.58)
, Cle8 413 147 1822 565 004 001 66
(-0.15) (-0.75) (-025) (-132) (-1.43) (0.51)
, 006 529 068 -1039 1101 003 001 65
(-0.01) (-123) (-0.14) (-0.96) (1.35) (0.42)

Notes: The forecast horizon (h) is in quarters. Yio-Yam denotes the yield spread calculated as the difference between the
yield rates on 10-year and 3-month government bonds. The table reports the estimation results of Equation (1) with the
Newey and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses
denote estimated standard errors. a, b and ¢ denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table A3. Estimation results of Equation (1) with the Y10-Y1 indicator. Panel A: sample period 1986-2003. Panel B: sample
period 2004-2020.

Panel A
g:’r:;sl: 0il (1986:01-2003:12) Silver (1986:01-2003:12)
h C (YY) ASP AEX AIP AEPU R? N C  (Yw-Y) ASP AEX AIP AEPU R* N
1 . *¥
1 1068 -504 038 213 1018 004 -006 72 -12.36 ?0353) 009 -1141 -341 006 002 72
-9.56 * ~10.04* 8.40 ***
2 929  -261 523 922 000 000 72 054 -630 ~-182 -001 005 72
(0.07) 0.05)  (0.01)
~10.75 *** §.55 *** -9.64 %
3 775 -090 -537 -432 116 003 -003 72 0.40 206 000 013 72
©0.01)  (0.00) (0.09)
~10.23 *** 8,30 *** -7.98 *
4 647 083 300 762 138 004 003 72 T 013 ol <194 000 018 72
EI(::;S; Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
h C  (Yw-Y) ASP AEX AIP AEPU R? N C  (Yw-Y) ASP AEX AIP AEPU R* N
1 847 517 441 1064 355 001 003 70 387 424 -197 2285 719 -007 005 72
5.43 *** 4.94* ~14.42 **
2 465 -155 289 -456 -001 007 70  -431 -1.66 387 003 007 72
(0.01) (0.08) (0.03)
—4.99* 471 ** 5.03 ** -10.42 *
-0. 26 262 -001 0. 7 5. 32 87  -001 011 72
5 o5 on O 02 62 001 009 0 6 0oy %% oz O8 0010
-5.03** 471 *** 5.05 **x
003 ioop 098 086 338 001 012 70 516 St 022 571 558 002 011 72
;‘ericzzsr: Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
h C  (Yw-Y) ASP AEX AIP AEPU R? N C  (Yw-Y) ASP AEX AIP AEPU R*® N
- * £ - *
1 1159 -7.16 :3‘(?51) -12.90 3?(‘)0:4) 009 008 72 (23363) 916 823 -2535 1131 003 010 26
31.04 *** -16.97 **
2 705 581 70 11630 007 006 72 0 748 601 2780 611 001 016 26
36.35 *** ~15.35** 7.55 ** -25.00 *
32 -4 . 41 002 014 72 84 -0. A 23 2
3 33 % 338 3 00 002 0 002 o1 B (g9 0N 008 02 6
30.21 *** ~15.03 *** 8.66 ***
4 179 331 358 430 T o000 002 041 72 T oSN 234 <1280 354 009 028 26
F t
orecas Natural gas (1990:05-2003:12)
Horizon
h C  (Yw-Y) ASP AEX AIP AEPU R? N
1 459 438 1818 -1243 3619 001 -004 55
2 -353 348 506 -3381 2293 -003 -0.03 55
-49.78 .
3 -1273 790 530 2(3'339) 011 015 55
(0.00) ’
-31.91
4 998 853 429  ** 1460 009 010 55
(0.02)
Panel B
gﬁ;ﬁ 0il (2004:01-2020:12) Silver (2004:01-2020:12)
h C  (Yw-Y) ASP AEX AIP AEPU R? N C (Yw-Y) ASP AEX AIP AEPU R N
-15.96
1 001 -071 087 1672 * 017 004 67 1307 -608 -252 -1407 -475 008 -003 67
(0.04)
-6.02* 15.64 *
2 306 222 081 933 o0 007 003 66 o 456 799 1144 310 006 006 66
3 219  -156 -6.05 -1646 -638 -0.04 004 65 1099 -258 -489 -11.82 -420 -0.04 006 65
11.94 -6.86 *
4 L64 167 105 <199 865 004 005 64 o0 cled o 329 010 006 003 64
il‘:riczzs:l Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
h C (YY) ASP AEX AIP AEPU R? N C  (Yw-Y) ASP AEX AIP AEPU R*® N
1 1291* 29 -023 38 -173 002 -003 67 612 -508 -507 034 -176 012 -003 67
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(0.03)
14.64 *** -10.51 **

2 310 325 -010 -054 -0. 02 76 521 147 1. 001 004
0op 30 325 010 054 003 00 66 976 -5 002 68 -001 0.0 66
14,14 ***

3 Coop 291 CL65 101 019 002 002 65 763 439 44 972 178 005 006 65
15.12 ***
0op 278 298 536 201 003 007 64 783 400 369 185 206 005 003 64

F
orecast Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
Horizon

h C  (Yw-Y) ASP AEX AIP AEPU R N C  (Yw-Y) ASP AEX AIP AEPU R N

24.57 * ~15.72 ** 0.21**
953 776 —641 57 10 -002 67 45 -5, 1573 251 . 7
0o O 6 -6 578 010 -002 6 945 533 oo <1873 251 o 006 6
26.18 **
Goy 7B 883 1573 236 006 002 66 695 146 689 966 083 003 005 66
23.33 ***
oo 592 231 1283 082 007 001 65 255 168 568 306 14l 001 005 65
21.35 ***
oy 368 365 426 101 007 002 64 163 263 257 105 389 001 005 64
F
orecast Natural Gas (2004:01-2020:12))
Horizon

h C  (Yw-Y) ASP AEX AIP AEPU R? N

1 186 396 1737 2899 032 -002 -001 67

2 -063 -466 284 -7.03 -458 006 -0.05 66

3 201 -466 -141 -1854 -574 004 -001 65

4  -142 -519 -079 -1076 1045 003 -0.01 64

Notes: The forecast horizon (h) is in quarters. Yio-Y1 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 1-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table A4. Estimation results of Equation (1) with the Yi-Y2indicator. Panel A: sample period 1986-2003. Panel B: sample
period 2004-2020.

Panel A
F
orecast Oil (1986:01-2003:12) Silver (1986:01-2003:12)
Horizon
h C (YY) ASP AEX AIP AEPU R? N C  (Yw-Ys) ASP AEX AIP AEPU R? N
EE
1 1051 -694 047 211 952 004 -006 72  -11.02 1(3(;1:2) 001 -1122 -176 006 003 72
-9.57* -9.15 * 10.90 ***
2 854 287 537 869 000 000 72 044 -619 -053 -001 007 72
(0.07) (0.05)  (0.00)
-10.21
11.50 *** -9.61*
3 692 -037 -542 -451 081 003 -0.03 72 o 0.26 08 000 017 72
(0.00) (0.08)
(0.01)
-9.70%*% 11,15 *** -7.95 *
4 507 034 -311 -794 08 004 -003 72 -0.26 077 000 023 72
(0.00)  (0.00) (0.08)
F t
orecas Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
Horizon
h C (YY) ASP AEX AIP AEPU R? N C  (Yw-Ys) ASP AEX AIP AEPU Re N
58" ~22.86
1804 S0 432 1059 428 001 004 70 370 581 205 776 007 005 72
) (0.03)
7.13 **+ 6.24 * m14.32
2 412 163 296 376 -001 009 70  -3.63 171 ™ 467 -003 007 72
(0.00) (0.07)
(0.03)
~4.85** 6.54 *** 6.41** -10.32* 7.67*
3 069 025 -202 -001 013 70  -5.00 0.27 001 012 7
0.03)  (0.00) (0.02) 0.05)  (0.07)
—4.94 % 6,59 6.69 *** 6.42 *
-1.08 -0.89 -280 -0.01 018 70  -448 027 -561 002 012 7
0.01)  (0.00) (0.01) (0.09)
F t
orecas Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
Horizon
h C (YY) ASP AEX AIP AEPU R? N C (Yw-Ys) ASP AEX AIP AEPU R? N

1 9.00 -7.31 -14.69 -1343 3139 -0.09 0.07 72 -19.80* 10.45 830 2492 12.87 0.03 0.10 26
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(0.06)
1640 .,
2 624 -735 -365 -11.75 3010 -007 006 72 e 598 2708 758 000 017 26
(0.08)
(0.04)
-14.85
3 272 -632 343 421 3557 -0.02 014 72 e 02T o SAADT L0 008 026 26
(0.03) (0.09)
(0.02)
153 0910
4 138 -423 361 -436 2968 -0.02 011 72 e 228 -1187 529 008 033 26
(0.00)
(0.01)
Forecast Natural Gas (1990:05-2003:12)
Horizon
h C  (Y1-Y2 ASP AEX AIP AEPU R? N
1 428 576 1825 -1259 3560 001 004 55
2 -005 151 522 -3294 2399 -0.04 -003 55
-48.61 .
3 832 674 543 o+ 2(2‘;97) 010 013 55
(0.01)
-30.86
4  -613 814 438  ** 1634 008 008 55
(0.03)
Panel B
Forec
I;(S):‘l Oil (2004:01-2020:12) Silver (2004:01-2020:12)
Zzon
(Y1o- AEP (Y1o- AEP
h C vy ASP o aEX A O R N C ) ASP o aEx A o R N
-15.9 ~14.2
1 0.64 132 090 1667 4% 017 004 67 1244 654 247 482 008 003 67
(0.04)
15.43 s
2 239 204 081 929 607 007 -003 66 * 512 794 0 B15 006 005 66
(0.09)
165 0% -11.9
3 244 201 602 © 004 004 65 1212 387 483 417 004 006 65
(0.09)
13.44 -6.78
4 298 299 -097 -209 880 -004 -005 64 % 308  * 318 008 -006 004 64
(0.03) (0.06)
Forec
};2:1 Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
zon
(Y1o- AEP (Y1o- AEP
h C vy ASPAEX A o R N C .y ASPaEX A U R N
12.82
1 * 331 -020 373 -176 002 -003 67 478 -482 -504 025 -184 012 -003 67
(0.04)
14.76 -10.4
2 wx 368 321 -021 -056 -003 002 66 853 -506 8** -157 159 -001 004 66
(0.00) (0.02)
14.61
3 w374 160 089 -020 -002 -001 65 796 535 437 -988 -1.82 -005 006 65
(0.00)
15.67 -3.66 .
4 s © 293 524 201 003 008 64 Pl 523 362 169 205 005 004 64
(0.00)  (0.09)
Forec
S(S,L Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)

zon
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(Y- AEP (Y- AEP
h ASP AEX AIP R2 ASP AEX AIP R2
c Y2) S U N c Y2) S U N
156 o 0.21
1 2320 994 -7.69 —6.65 5.65 0.10 -0.02 67 10.90 -7.32 1** 8‘ 2.51 **x 0.06 67
(0.03) (0.04)
25.65 159
2 ** -8.61 -8.75 6. 227 -0.06  0.02 66 924 349 -680 -9.83 0.89 0.03  -0.05 66
0.02)
24.84 131
3 wxE -8.04 -2.20 0' 083 -0.08  0.00 65 534 -022 564 314 -125 001 -0.05 65
(0.01)
23.42
4 wEE -590 -352 -447 121 -0.07  -0.01 64 4.68 0.63 -245 1055 442 -0.01 -0.06 64
(0.00)
Forec
ast
. Natural Gas (2004:01-2020:12))
Hori
zon
(Y1o- AEP )
h C Y2) ASP AEX AIP U R N
1 217 -483 1742 2885 030 -0.02 -0.01 67
2 -089 519 289 717 -463 0.06 -0.05 66
3 -155 577 -134 _128’7 -577 004 -001 65
-10.9
4 -125 -6.14 -0.74 5 10.32 0.03 -0.01 64
Notes: The forecast horizon (h) is in quarters. Yio-Y2 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 2-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Table A5. Estimation results of Equation (1) with the Yso-Ysuindicator. Panel A: sample period 1986-2003. Panel B: sample
period 2004-2020.
Panel A
F t
orecas Oil (1986:01-2003:12) Silver (1986:01-2003:12)
Horizon
h C  (Ys-Ms) ASP AEX AIP  AEPU R? N C  (Ys0-Ms) ASP AEX AIP  AEPU R? N
*
1 12.77  -4.45 0.56 -191 1152 004 -0.06 72 -13.32 7(':)133) -0.04 -11.21 -4.69 0.05 0.01 72
-9.52* 132 g ag e
2 9.63 -1.93 -5.25 9.60 0.00 0.00 72 x* 0.39 -624 -3.08 -0.02 0.05 72
(0.07) (0.01)
(0.04)
125 s e -9.61 *
3 8.10 -078 -534 429 1.39 0.03 -0.03 72 ®ER 0.24 -343 -0.01 0.14 72
(0.00) (0.09)
(0.01)
L3 613 e -7.89*
4 6.17 -041 -3.02 -7.71 1.32 0.04 -0.03 72 o -0.26 -3.12 -0.01 0.17 72
(0.00) (0.09)
(0.00)
F t
orecas Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
Horizon
h C  (Ys-Ms) ASP AEX AIP  AEPU R? N C  (Ys0-Ms) ASP AEX AIP  AEPU R? N
1 -7.98 3.22 439 -1034 331 0.01 0.02 70 -5.10 3.47 -2.09 -2294 6.29 -0.07 0.05 72
3.77 *** 3.98 * 1149
2 -4.92 -1.60 3.03 -5.13 -0.02 0.06 70 -5.62 -1.79 ** 2.88 -0.04 0.08 72
(0.01) (0.06)
(0.03)
-10.48
=512 % 3.22 *** -6.89 * 4.02 ***
3 -0.63 0.41 -3.06 -0.02 0.07 70 0.20 ** 5.88 -0.01 0.12 72
(0.06)  (0.01) (0.08)  (0.01)
(0.04)
-4.96 ** 3.11 *** -6.42* 4.17 ***
4 -1. -0. -3.7 -0.01 . 71 -034 57 4. -0.02 12 72
(0.04)  (0.00) 00 068 373 00 0.09 0 0.07)  (0.01) 03 >76 > 00 0
Forecast Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)

Horizon
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h C (Ys-Ms) ASP AEX AIP AEPU R N C (Ys-Ms) ASP AEX AIP AEPU R* N
~14.65* 33.17 ** —21.63
1 1062 -4 -13. 0. 07 7 28 7 2551 997 0. . 2
0.6 30 oom 133 oo 008 00 ooy 6% 90 -2551 997 003  0.09 6
-18.24
Lk *
2 704 -389 -367 -1185 X2 007 006 72 oo BT ooy 7s 502 001 017 26
(0.01) (0.09)
(0.04)
-17.30
36.62 *** 6.09 ** 2444 %
3 300 -3.14 338 438 001 013 72 e 331 -161 008 027 26
(0.00) (0.02) (0.09)
(0.01)
-17.16
EX 2 EE
4 066 164 351 465 2B o o1 m wen 694 175 -1220 227 009 034 26
(0.00) (0.00)
(0.01)
F
orecast Natural Gas (1990:05-2003:12)
Horizon
h C (Ya-Ms) ASP AEX AIP AEPU R N
1 771  -440 1839 -1195 3752 001 -004 55
2 367 241 502 -3369 2262 -003 -003 55
-49.82
3 -1450 616 513  ** 2236 010 015 55
(0.00)
. -32.21
4 C1307 o0 404 1297 009 011 55
) (0.02)
Panel B
F
orecast 0il (2004:01-2020:12) Silver (2004:01-2020:12)
Horizon
h C (Ya-Ms) ASP AEX AIP AEPU R N C (Ys=-Ms) ASP AEX AIP AEPU R N
~16.06
1 350 108 076 1684 * 017 004 67 1585 -505 -231 -1420 -477 008 -003 67
(0.04)
17.66 *
2 208 098 081 935 609 007 003 66 o 376 783 -1153 312 006 006 66
-6.48 *
3 066 034 605 1643 00 004 004 65 1320 258 477 1191 417 004 006 65
13.85 * -6.70 *
4 065 -063 -106 -198 848 -0.04 -005 64 -1.87 326 023 -0.06 004 64
(0.05) (0.06)
F
orecast Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
Horizon
h C (Ya-Ms) ASP AEX AIP AEPU R N C (Ys=-Ms) ASP AEX AIP AEPU R N
£
1 1‘:;61:3) 28 -011 373 -171 002 -0.03 67 944 -465 -48 020 -175 012 -002 67
16,847+ -10.31
2 oo 291 B12 019 <052 003 004 66 1279 461 160 168 001 005 66
) (0.02)
16.44 *** 2,83 *
3 -152 092 -016 -0.02 001 65 974 -3.69 -428 -98 -180 -0.05 007 65
(0.00)  (0.08)
17.09 *** 2,63 * 9.50 *
4 279 532 -167 -003 009 64 328 -348 181 235 -005 004 64
(0.00)  (0.05) (0.09)
F
orecast Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
Horizon
h C (Ya-Ms) ASP AEX AIP AEPU R N C (Ys=-Ms) ASP AEX AIP AEPU R N
2084 % -15.64
1 oo 831 740 665 577 010 001 67 858 299 <1573 241 021 005 6
) (0.03)
30.47 **+
2 Tgon 679 853 1593 235 006 003 66 539 025 691 961 076 003 005 66
26.31 ***
30 Toon 003 210 <1297 081 007 000 65 013 221 579 297 149 001 004 65
22.79 ***
4 Toon 27 346 430 126 007 002 64 141 300 28 1061 338 001 004 64
F
orecast Natural gas (2004:01-2020:12))
Horizon
h C (Ya-Ms) ASP AEX AIP AEPU R N
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1 0.34 -1.84 17.39  29.02 0.22 -0.02 -0.01 67
2 -1.16 -2.72 291 -7.04 -4.67 0.06 -0.06 66
3 -299 255 -133 -1855 -5.89 0.04 -0.01 65
4 -1.73 -3.17 -0.66 -10.78 10.40 0.03 -0.02 64

Notes: The forecast horizon (h) is in quarters. Ys-Ysm denotes the yield spread calculated as the difference between the
yield rates on 10-year and 3-month government bonds. The table reports the estimation results of Equation (1) with the
Newey and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses
denote estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table A6. Estimation results of Equation (1) with the Yso-Y1 indicator. Panel A: sample period 1986-2003. Panel B: sample
period 2004-2020.

Panel A
F
orecast Oil (1986:01-2003:12) Silver (1986:01-2003:12)
Horizon
h C  (Ys-Y:) ASP  AEX AIP AEPU R N C (Ya-Y:) ASP AEX AIP AEPU R N
1 1173 -460 050 -193 1011 004 -006 72 < 3S1TB82MT e 4160 295 006 003 72
' ' ' ' ' ' ' 0.08)  (0.01) ' ' ' ' '
9.55 * ~11.34 ** 7.39 ***
2 9.08 -1.93 529 895 000 000 72 037 -654 -156 -001 008 72
(0.07) 0.03)  (0.00)
-12.32
32 68 *er -9.93 *
3 717  -036 -541 —446 090 003 -0.03 72 wax 021 -1.88 000 019 72
(0.00) (0.07)
(0.00)
-11.52
52 51 e -8.22*
4 540 -001 -308 -786 097 004 -004 72 wax -0.30 169 000 024 72
(0.00) (0.07)
(0.00)
F
orecast Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
Horizon
h C  (Ys-Y:) ASP  AEX AIP AEPU R N C (Ya-Y:) ASP AEX AIP AEPU R N
—22.99 **
1 -848 409 435 -1060 393 001 003 70 -459 377 -2.06 (0?;‘;) 730  -007 006 72
4.49 *** 417* ~14.49 **
2 -499 -162 285 -425 -001 009 70 477 -1.74 412 -003 008 72
(0.00) (0.06) (0.03)
S5.71%* 4,16 %%+ —6.35* 4.3 * -10.54 ** 7.05 *
3 069 014 248 -001 013 70 0.22 001 013 72
0.02)  (0.00) 0.08)  (0.01) 0.04)  (0.09)
-5.69 *** 4,11 *** “5.93* 4.60 ***
4 -107 -097 -323 -001 016 70 032 -58 576 -002 013 72
0.01)  (0.00) 0.07)  (0.00)
F
orecast Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
Horizon
h C  (Ys-Y:) ASP  AEX AIP AEPU R N C (Ys-Y:) ASP AEX AIP AEPU R N
“14.64 % 3211 % 21.84%
1 1057 -5.02 -13.17 -0.09 008 72 690 809 -2565 1171 003 010 26
(0.05) (0.04) (0.06)
30.69 *** -18.30 ** 6.16 *
2 738  -478 -3.63 -11.59 007 007 72 578 -2769 657 000 018 26
(0.01) 0.03)  (0.08)
-17.09
35.91 *** 6.44 ** 2473 %
3 317 379 340 419 002 014 72 wa 355 002 008 028 26
(0.00) (0.02) (0.08)
(0.01)
-17.03
EE T EEE
4 110 219 355 -448 27277 Lo o011 7m wen 741 201 -1249 414 008 035 26
(0.00) (0.00)
(0.00)
F t
ore‘cas Natural gas (1990:05-2003:12)
Horizon
h C  (Ys-Y:) ASP  AEX AIP AEPU R N
1 6.68 448 1832 -12.18 3638 001 004 55
2 -162 167 515 -3325 2358 -0.04 -003 55
-49.12
2434 *
3 -1131 534 533 (038) 010 014 55
(0.01) )
-31.30 **
4 -891 601 430 1538 009 009 55
(0.03)
Panel B
Forecast

Horizon

0il (2004:01-2020:12)

Silver (2004:01-2020:12)
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h C (Ys0-Y1) ASP AEX AIP  AEPU R? N C  (Ys-Y1) ASP AEX AIP  AEPU R? N
-16.04
1 -3.42 1.15 0.77 16.91 ** 0.17 0.04 67 14.08 -473 -240 -1442 -486 0.08 -0.03 67
(0.04)
16.73 *
2 085 -0.50  0.77 936 -613 007 -0.03 66 0.09) -371 -789 -11.72 319 -0.06 0.06 66
-6.46 * 13.60 *
3 144 -075 -6.04 -16.50 (0.09) -0.04 0.04 65 (0.09) -3.04 -477 -1210 -419 -0.03 0.06 65
14.52 ** -6.70 *
4 153 -112 -1.02 -206 857 -0.04 -0.05 64 0.03) -2.39 (0.06) 3.10 022 -0.06 0.04 64
Forecast Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
Horizon
h C (Yso-Y1) ASP AEX AIP  AEPU R? N C  (Ys-Y1) ASP AEX AIP  AEPU R? N
*%
1 1?(';'5073) -287 -014 357 -176 0.02 -0.03 67 6.63 378 —497 007 -18 012 -0.03 67
16.43 -10.40
2 *EE -3.02 -315 -036 -057 -0.03 0.04 66 10.72 -4.10 ** -1.77 158 -0.01  0.04 66
(0.00) (0.02)
1626 0.
3 o ’ -1.54 074 -021 -0.02 0.01 65 937 =391 -431 -1004 -187 -0.05 0.07 65
(0.07)
(0.00)
1707 5 g9 9.44* -3.58*
4 o (0.04) -283 514 -182 -0.03 0.10 64 ©.08)  (0.09) -3.53  1.58 215 -0.05 0.05 64
(0.00)
Forecast Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
Horizon
h C (Yso-Y1) ASP AEX AIP  AEPU R? N C  (Ys-Y1) ASP AEX AIP  AEPU R? N
-15.66 021 %+
1 25.07 -6.88 -761 —6.89 557 011  -0.02 67 8.66 —-3.34 ** -1593 238 0.05 67
(0.04)
(0.03)
27.23 **
©0.02) -595 -8.68 -16.16 220 -0.06 0.02 66 6.70 -090 -6.87 971 0.79 0.03  -0.05 66
25.42
3 o -5.14 -215 -1324 070 -0.07  0.00 65 2.66 113 571 299 -135 0.01 -0.05 65
(0.01)
23.11
4 o -343 349 453 113  -0.07 -0.02 64 1.69 1.82 -261 1069 400 -0.01 -0.05 64
(0.00)
Forecast Natural gas (2004:01-2020:12))
Horizon
h C (Ys0-Y1) ASP AEX AIP  AEPU R? N
1 -161 -110 1731 29.03 016  -0.02 -0.01 67
2 -334 -197 282 -7.08 -4.75 0.06  -0.06 66
3 -3.84 242 -137 -1866 -596 0.04 -0.01 65
4 -323 278 -0.79 -1094 10.00 0.03 -0.02 64
Notes: The forecast horizon (h) is in quarters. Yso-Y1 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 1-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Table A7. Estimation results of Equation (1) with the Yso-Yzindicator. Panel A: sample period 1986-2003. Panel B: sample period 2004-
2020.
Panel A
Fore:cast Oil (1986:01-2003:12) Silver (1986:01-2003:12)
Horizon
h C (Y30-Y2) ASP AEX AIP  AEPU R? N C  (Ys-Y2) ASP AEX AIP  AEPU R? N
1 11.32  -5.65 056  -1.99 9.36 0.04 -0.06 72 ~11.97710.26 = -0.13 -11.33 -1.33 0.06 0.04 72
(0.09) (0.01)
-10.2
2 8.40 -1.97 957" -5.43 8.52 0.00 0.00 72 ’(")* ’ 8.73 ™ 0.31 -6.35 024 -0.01 0.09 72
(0.07) (0.00)

(0.03)
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-11.45

9.29 *#* -9.80 *
3 651 005 -546 -460 070 003 -003 72 wax 0.12 -058 000 022 72
(0.00) (0.07)
(0.00)
068 g gy wue -8.09 *
4 435 081 -317 -810 073 004 -003 72 wax -0.38 -044 000 028 72
(0.00) (0.07)
(0.00)
Forecast Gold (1986:01-2003:12) Platinum (1986:04-2003:12)
Horizon
h C (Y=Y ASP AEX AIP AEPU R? N C  (YaY2) ASP AEX AIP AEPU Re N
g7 2294
1 78 429 1048 462 001 003 70 -423 462 211  * 792 -007 006 72
(0.09)
(0.03)
14,
5.30 *** 4.81* 35
2 430 -166 297 345 -001 010 70  —-4.00 -176  * 489 -004 008 72
(0.00) (0.05)
(0.03)
-10.41
-5.34 ** 513 *** 5.61* 5.12%* 7.85 *
0.7 19  -182 -001 0.1 7 1 x 001 013 72
5 00 ©oo 07 01 82 -001 016 0o ©on *¥ 0oy (00 0010
-5.36 *** 5,10 *** -5.15*% 5.36*** 6.60 *
4 114 -092 -258 -001 021 70 -035 -571 002 014 72
(0.00)  (0.00) (0.09)  (0.00) (0.08)
Forecast Palladium (1986:04-2003:12) Zinc (1997:08-2003:12)
Horizon
h C (Y=Y ASP AEX AIP AEPU R? N C  (YaY2) ASP AEX AIP AEPU Re N
214.73 - .
1 832 -476 1364 2087 08 007 72 20MT a0 517 o551 1279 003 009 26
(0.04) (0.07)
(0.04)
-17.71
EE 2 *
2 649 551 360 -1175 20 07 o007 7 s 7T ool 727 772 000 019 26
(0.01) (0.07)
(0.03)
-16.55
35.21 *** 7.43 ** -24.26 *
A -4, . 4. 002 014 7 wa 52 124 0. . 2
3 248 439 343 43 T 002 0 00 32 00 008 030 6
(0.01)
-16.49
EX 2 £ R
4 064 248 356 456 20 ;011 7 wen 859 196 -1191 556 008 039 26
(0.00) (0.00)
(0.00)
Forecast Natural Gas (1990:05-2003:12)
Horizon
h C (Y=Y ASP AEX AIP AEPU R? N
1 622 539 1838 -1243 3571 001 004 55
2 123 021 531 -32.64 2424 -004 -003 55
-48.20 .
3 752 424 548 2(3337) 010 013 55
(0.01) )
-30.44
4 553 536 441  ** 1670 008 007 55
(0.03)
Panel B
Forecast 0Oil (2004:01-2020:12) Silver (2004:01-2020:12)
Horizon
h C (Y=Y ASP AEX AIP AEPU R? N C  (YsY2) ASP AEX AIP AEPU R N
-16.03
1 -348 130 075 1695 * 017 004 67 1347 -490 -236 -1455 -493 008 -0.03 67
(0.04)
16.55 *
2 <015 003 074 942 615 007 003 66 O 401 784 1185 323 006 006 66
-6.47 14.86 *
147  -084 -6.02 -16. 004 004 65 -402 468 -1232 -420 -003 007 65
3 084 -6.0 633 (0.09) (0.07)
16.11 ** -6.58 *
4 257 179 095 -2.1 67  -004 -0 4 -3.48 290 034 -006 005 64
5 9 -095 8 86 004 -005 6 002 006)
Forecast Gold (2004:01-2020:12) Platinum (2004:01-2020:12)
Horizon
h C (Y=Y ASP AEX AIP AEPU R? N C  (YsY2) ASP AEX AIP AEPU R N
1 1478* -323 -009 345 -179 002 -003 67 538 -352 -497 003 -193 012 -0.03 67
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(0.03)
1670 #+% -10.39
2 : 348 -310 -050 -060 -0.03 004 66 964 396 **  -184 151 -001 004 66
(0.00)
(0.02)
16.88 *** -3.69 *
-148 058 024 -002 002 65 976 453 424 -1022 -192 -005 007 65
3 000 (0.05)
17.75 *** 3 55 ** 10.18* -4.35*
276 497 -1.83 -003 011 64 345 139 212  -005 005 64
(0.00)  (0.03) 0.06)  (0.07)
Forecast Palladium (2004:01-2020:12) Zinc (2004:01-2020:12)
Horizon
h C (Ys-Y2) ASP AEX AIP AEPU R? N C  (YaY2) ASP AEX AIP AEPU Re N
-15.58 021+
1 2362 -684 -757 -703 547 011 -003 67 955 416  **  -1612 235 005 67
(0.04)
(0.03)
26.66 **
00 628 862 1634 211 006 002 66 853 -19 679 989 081 004 005 66
26.79 ***
3 Tlon 641 203 1355 066 007 001 65 505 000 565 313 127 001 005 65
24.98 ***
0op 478 B35 479 126 007 001 64 433 061 248 1059 439 001 006 64
F
orecast Natural Gas (2004:01-2020:12))
Horizon
h C (Ys-Y2) ASP AEX AIP AEPU Re N
1 207 -097 1731 2902 014 -002 -001 67
2 -418 -173 281 -708 -479 006 006 66
3 391 -264 -133 -1875 -600 004 -001 65
4 357 290 -078 ~-11.03 987 003 -003 64

Notes: The forecast horizon (h) is in quarters. Yso-Y2 denotes the yield spread calculated as the difference between the yield
rates on 10-year and 2-year government bonds. The table reports the estimation results of Equation (1) with the Newey
and West (1987) procedure. The sample period appears separately for each commodity. Figures in parentheses denote
estimated standard errors. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Note

1 The conditional correlation between two random variables y1 and y2 is pio; = Er 1 (V1¢Y20) /N Eec1 V2 Eeo1(VZ,) . Tt is
acceptable to present returns as the conditional standard deviation times the standardized disturbance. y;; = \/h_itgit~ This is
because h;; = E;_,(y2). For each series i, ¢, is a standardized disturbance with a mean of zero and a variance of one.
Accordingly, the conditional correlation can be presented as py5; = Er_1(e1; €2¢) / v Er—1(e2)Ee—1 (%) = Er_1(e1,€5;)- Hence,

the conditional correlation is also the conditional covariance between the standardized disturbances. This is the spirit of the
DCC method.
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