Il
APAEA

Peer-reviewed research

Can QOil Prices Predict Japanese Yen?

Neluka Devpura’ ®

Devpura, N. (2020). Can Oil Prices Predict Japanese Yen? Asian Economics Letters.

T Department of Statistics, Faculty of Applied Sciences, University of Sri Jayewardenepura, Sri Lanka

Keywords: exchange rate, predictability, time-varying, japanese yen, oil price

10.46557/001¢.17964

Asian Economics Letters

In this paper, we examine the relationship between Japanese Yen (vis-a-vis the US dollar)
and the crude oil futures price. The novelty is that we use high frequency (intraday
hourly) data to examine time-varying predictability. We find limited evidence that oil
prices predict the Yen. There is no time-varying predictability relationship.

I. Introduction

The literature has shown the relevance of exchange rates
for asset prices, particularly during the COVID-19 period. P.
K. Narayan et al. (2020), for instance, show that the Yen ex-
change rate predicts Japanese stock returns. P. K. Narayan
(2020a) show that the Yen has become more resilient to
shocks during the COVID-19 period. P. K. Narayan (2020b)
shows that bubble activity in the Yen exchange rate has
intensified in the COVID-19 period, rendering the market
more inefficient. Moreover, Iyke (2020) shows that
COVID-19 virus cases predict exchange rates. Over the
COVID-19 period, oil prices have become over 900% more
volatile (see Devpura & Narayan, 2020). Given this litera-
ture, we argue that oil price is also a shock to exchange rates
given that oil prices have been shown to influence exchange
rates and there are multiple theories that support such a re-
lationship, such as the terms of trade channel (see Amano
& Van Norden, 1998) and the wealth channel (see Krugman,
1983); for a survey of relevant theories, see Beckmann et
al. (2020). For empirical studies on oil price shocks and ex-
change rates, see, inter alia, Jiang et al. (2020), Nusair & Ol-
son (2019), and Jung et al. (2020)."

In this paper, we examine whether the West Texas In-
termediate (WTI) 1-month oil futures price predicts Japan-
ese Yen. Our hypothesis is that the predictability relation-
ship —that is, the ability of oil prices to predict exchange
rates would have become stronger in the COVID-19 period
because the Yen has become: (a) more resilient to shocks
as demonstrated in the work of P. K. Narayan (2020a); and
(b) has seen bubble activity intensify (P. K. Narayan, 2020b).
For this reason, given the evolving literature on the Japan-
ese market, in this study we focus on Japan. For the Japan-
ese Yen, we choose the U.S. (United States) dollar as a basis
because the WTI oil futures price is expressed in U.S. dol-
lars. Our choice of WTI 1-month oil futures price is mainly
because futures are used as a derivative contract to hedge
against any risk or uncertainty.

Our approach to testing the proposed hypothesis is to

employ a time-varying predictability model. That our
dataset is high frequency aids our approach and hypothesis
test. Hourly data span 17 hours per day and cover the period
01/07/2019 to 04/09/2020. Our in-sample predictability set-
up is based on using the first 50% of the sample as the
first estimation window and continue recursive estimation
by expanding the window by an hour thereafter until the
sample is exhausted. In order to depict any predictability
relationship emanating from COVID-19, we divide the main
sample into two sub-samples, namely, a pre-COVID-19 pe-
riod (01/07/2019 to 30/12/2019) and a COVID-19 sub-sam-
ple (from 31/12/2019 to 04/09/2020).%

The main findings are; first, the oil price has predictive
ability for Japanese Yen but the evidence is limited. Our re-
sults indicate that, for the full sample, the oil price predicts
Yen only about 6% of the time. Hence, we do not find evi-
dence that Yen predictability is time-varying. Second, with
regards to the direction of the relationship, we discover the
negative relationship is dominant overall, particularly dur-
ing the COVID-19 sample. We evaluate the sensitivity of our
results to the in-sample window choice by setting it to 25%
of the data. We obtain consistent results regarding the di-
rection of the negative relationship.

This paper contributes to the literature in the following
way. Post-COVID-19, the Japanese Yen has received most
attention from an exchange rate evolution and behavior
points of view, as reviewed earlier. We add to these studies
by showing that the evolution of the Yen in the COVID-19
period has little to do with the oil price, which has tradi-
tionally been regarded as a predictor of exchange rates.

The research paper is organized as follows. Section II ex-
plains our data and methodology. Section III presents and
discusses results. Finally, we present concluding remarks in
Section IV.

I1. Data and Methodology

We have Japanese Yen against the US dollar as the ex-
change rate variable (JPY_RET) and the WTI 1-month oil
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Table 1: Descriptive Statistics

Panel A: Panel B: Panel C:
Full Sample Pre-COVID-19 Sub-sample COVID-19 Sub-sample
JPY oil JPY oil JPY oil

Mean 107.84 46.35 108.00 56.69 107.72 38.77
Median 107.81 5244 108.26 56.51 107.50 40.33
Maximum 112.15 64.57 109.78 62.71 112.15 64.57
Minimum 102.06 -7.65 105.12 50.60 102.06 -7.65
Std. Dev. 142 13.13 1.10 2.33 161 12.61
Skewness -0.13 -0.91 -0.67 0.21 0.12 -0.23
Jarque-Bera 32.83 725.73 191.16 38.42 8.64 36.23
Probability 0.00 0.00 0.00 0.00 0.01 0.00
Observations 5270 5270 2227 2227 3043 3043

Panel D: Japanese Yen Log Percentage Return

Pre-COVID COoVID
Mean 0.000 -0.001
Median 0.000 0.000
Maximum 1.266 1.090
Minimum -0.672 -3.111
Std. Dev. 0.085 0.135
Skewness 1.005 -4.054
Jarque-Bera 86666 1249034
Probability 0.00 0.00
Observations 2226 3042

This table reports descriptive statistics of the Japanese Yen (against the U.S. dollar) and the WTI 1-month oil futures price. Panel A shows the results for the full sample period from
01/07/2019 to 04/09/2020, Panel B indicates the pre-COVID-19 sub-sample from 1/07/2019 to 30/12/2019 and Panel C shows the COVID-19 sub-sample from 31/12/2019 to 04/09/
2020. The Panel D presents descriptive statistics for the Japanese Yen log percentage returns for both the pre-COVID-19 and the COVID-19 sub-samples.

futures price as a proxy for oil price (oil). The data are
17-hour per day, from 01:00am to 17:00pm. The time frame
is from 01/07/2019 to 04/09/2020. The data include the
COVID-19 period: we divide the main sample into two sub-
samples, namely the pre-COVID-19 period (01/07/2019 to
30/12/2019) and the COVID-19 sub-sample period (31/12/
2019 to 04/09/2020).

We calculate the natural log percentage returns of the
Yen as:

JPY_RET = (ln(JPY,)—ln(JPY,,l)) % 100 [€))]

We employ the Westerlund and Narayan (2012, 2015)
predictive regression model that examines the null hypoth-
esis of no predictability, H, : f =0, as follows:

JPY_RET, = a+ poil,_y + y(oil, — oil,_1) + & )

In this regression, we include (oil, — o0il,_;) in order to control
for persistency and endogeneity of the oil variable, and ¢, is
the disturbance term. In order to control for heteroskedas-
ticity, we divide each variable by its corresponding standard
deviation. Finally, the coefficients are estimated using the
Ordinary Least Squares method.

II1. Discussion of Results

In this section, we elaborate on the descriptive statistics
followed by the time-varying results from Equation (2).

Table 1 (Panel A) shows the descriptive statistics for the
full sample of data while Panels B and C show statistics for
the pre-COVID-19 and the COVID-19 sub-samples, respec-

tively. The average of Japanese Yen is roughly the same for
the full sample and the two sub-samples. When we consider
the standard deviation, we see the lowest is reported for the
pre-COVID-19 sample (JPY 1.10). The skewness measure is
negative in both the full sample and the pre-COVID sam-
ple; however, in the COVID-19 sample it is positive, indi-
cating possible asymmetry. The Jarque-Bera test rejects the
null hypothesis of normality for all samples in the case of
the Yen. Regarding evidence from oil price data, the aver-
age is lowest in the COVID-19 sample. The standard devi-
ation is highest in the full sample. However, when we split
the data into sub-samples, the standard deviation is high-
er in the COVID-19 sample. This indicates that the high-
er volatility in the full sample is mainly coming from the
COVID-19 period. For oil price, the null of normality is re-
jected for all samples. Finally, Panel D reports the descrip-
tive measures for the log percentage returns of the Yen. The
average is negative and volatility is higher in the COVID-19
sample compared to the pre-COVID-19 period.

Our objective is to examine the time-varying relation-
ship between the Yen and the oil price. Figure 1 illustrates
the results from Equation (2). The recursive coefficients of
the oil price variable are presented in Panel A. We have
a horizontal line across 0 to differentiate the positive and
negative values. We notice that the direction of the rela-
tionship is unstable. However, from mid-March 2020 the
sign is negative throughout. The corresponding ¢-statistics
of the oil price coefficients are plotted in Panel B. The hor-
izontal line at +1.96 indicates the standard normal distribu-
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Figure 1: Time-Varying Oil Coefficients -Full sample (01/07/2019 to 04/09/2020)

This figure illustrates the regression results from the model, JPY_RET, = a + f il + y (oil, — oil,_) + £,. Here, JPY_RET, is the Japanese Yen in natural log percentage return
form, oil, is the WTI 1-month oil futures price, and ¢, is the disturbance term. We use a recursive window to estimate time-varying g coefficients. The first 50% of the data are
used as an in-sample period and the model is estimated. We then increase the sample by one observation (by one-hour) and generate the second estimated 3. We use this
process until the last observation of the data is completed. Panel A indicates 7 estimated from the model against time and Panel B shows the corresponding ¢-statistics against
time. The horizontal line at + 1.96 is to identify the significance of the 7 at 5% significance level.

tion values at the 5% level of significance. If the coefficients
lie beyond these limits, then the relationship can be consid-
ered as statistically significant. We notice that only in the
month of March 2020 oil prices predict Yen.

In Figure 2, for the pre-COVID-19 period (Panel A), the ¢
-statistics range from 0 to 1.2 and show a positive relation-
ship throughout the pre-COVID-19 period. However, the ¢
-statistics for the COVID-19 sample (Panel B) are dominat-
ed by negative values. Overall, we do not find evidence that
oil prices predict the Yen when using a 50% recursive time-
varying approach.

For robustness, we re-estimated Equation (2) by using
25% of the initial data as in-sample and the process is con-
tinued until all the data are used. The results are not shown
here due to space constraints but are available upon re-
quest. We find that the results are consistent with those ob-
tained when using a 50% in-sample window. Again, the only
period when oil prices predict the Yen is in March 2020.

IV. Conclusion

We examine the relationship between the Japanese Yen
(vis-a-vis the US dollar) and the WTI 1-month oil futures
price using hourly data (01/07/2019 to 04/09/2020). Our
main contribution is that we test the predictability rela-

tionship using a time-varying model. Based on 50% of data
in-sample, we find that in only about 6% of the sample
oil prices predict the Yen. This relationship only exists in
March 2020. Post-March 2020, there is no evidence of any
predictability. Our main conclusion, therefore, is that oil
prices and the Yen do not share a time-varying predictabili-
ty relationship.
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Panel A
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Figure 2: Time-varying t-statistics for sub-sample

This figure illustrates the regression results from the model, JPY_RET, = a + f il + y(oil, — oil,_,) + &.. Here, JPY_RET, is the Japanese Yen in natural log percentage return
form, oil, is the WTI 1-month oil futures price, and ¢, is the disturbance term. We use a recursive window to estimate time-varying g coefficients. The first 50% of the data are
used as an in-sample period and the model is estimated. We then increase the sample by one observation (by one-hour) and generate the second estimated . We use this
process until the last observation of the data is used. Panel A indicates r-statistics against time for the pre-COVID-19 sample (01/07/2019 to 30/12/2019) and Panel B shows
the r-statistics against time for the COVID-19 sample (31/12/2019 to 04/09/2020) respectively.
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