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Abstract

In this study, the relationship between Baltic Dry Index(BDI) and maritime trade volume in the dry
cargo market was verified using the vector autoregressive (VAR) model. Data was analyzed from
1992 to 2018 for iron ore, steam coal, coking coal, grain, and minor bulks of maritime trade volume
and BDI. Granger causality analysis showed that the BDI affects the trade volume of coking coal
and minor bulks but the trade volume of iron ore, steam coal and grain do not correlate with the
BDI freight index. Impulse response analysis showed that the shock of BDI had the greatest impact
on coking coal at the two years lag and the impact was negligible at the ten years lag. In addition,
the shock of BDI on minor cargoes was strongest at the three years lag, and were negligible at the
ten years lag. This study examined the relationship between maritime trade volume and BDI in the
dry bulk shipping market in which uncertainty is high. As a result of this study, there is an economic
aspect of sustainability that has helped the risk management of shipping companies. In addition, it
is significant from an academic point of view that the long-term relationship between the two time
series was analyzed through the causality test between variables. However, it is necessary to develop
a forecasting model that will help decision makers in maritime markets using more sophisticated
methods such as the Bayesian VAR model.
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Table 1. Description of the variables
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(Unit: Index, Million/ton)

Division Mean Std. dev. Max. Skewness Kurtosis
BDI Index 2,068.95 1,626.82 673.12 7,071.20 2.02 3.76
Iron Ore 773.18 396.10 342.62 1,472.73 0.60 -1.14
Steam Coal 545.24 274.47 198.07 976.49 0.33 -1.40
Coking Coal 195.68 371 157.63 263.38 0.77 -1.08
Grain 285.27 93.58 177.54 480.44 0.93 -0.33
Minor Bulks 1,399.79 392.81 791.66 2,022.47 -0.02 -1.33
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Table 2. Unit root tests for stationarity

Division Levels Differences
Time series ADF p—value ADF p-value
BDI Index -1.1% 0.879 -4.073™ 0.021
Iron Ore —2.225 0.487 -3.709 0.042
Steam Coal —2.461 0.397 -3.876 0.030
Coking Coal -1.279 0.848 -4.759 ** 0.010
Grain -0.303 0.984 -4115* 0.019
Minor Bulks -2.950 0.210 =3.777 ™ 0.037

Notes: 1. The optimal lags are provided in parentheses.

2. *p¢0.1, *p0.05, ***p¢0.001.

Table 3. Results of Granger tests between BDI Index and Drybulk Cargoes

Division F-value
Variable Causality Direction %“E %‘E L%;% %gg
BDI Index BDI — Iron Ore 0.263 0.018 0.0490 0.487
IronIOre BDI < Iron Ore 1.203 0.883 0.527 0.524
BDI Index BDI — Steam Coal 0.629 0.880 2.276 0 2.024
Stearrf Coal BDI < Steam Coal 0.393 0.012 0.042 0.376
BDI Index BDI — Coking Coal 0.029 1.534 2.555 " 3.885™
CokingI; Coal BDI < Coking Coal 0.976 4.016 ™ 3.266 2.153
BDI Index BDI — Grain 0.815 0.886 0.523 0.513
Grgin BDI — Grain 0.010 1.005 1.110 1.518
BDI Index BDI — Minor Bulks 0.045 15,145 9.187 ** 5.841
MinorIBqus BDI < Minor Bulks 0.437 5.903 4.368 3.529 ™

Note: *p{0.1. **p{0.05. **p<0.001.
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Table 4. Results of Impulse response between BDI Index and Drybulk Cargoes

BDI Index BDI Index BDI Index BDI Index BDI Index
Time Lags | | | | l
Iron Ore Steam Coal Coking Coal Grain Minor Bulks
1 0.000 0.000 0.000 0.000 0.000
2 —0.418 -10.497 3.442 -3.450 -4.232
3 1.508 —2.987 —2.446 7.689 -6.910
4 -3.280 0.470 —0.405 -8.544 —2.682
5 2.061 3.215 1.589 4.638 5.851
6 -1.972 -0.798 -1.580 -1.033 -5.002
7 —2.462 -1.687 1.134 0.687 3.535
8 8.358 2.704 —0.668 0.015 —2.269
9 —4.799 -3.157 0.351 -2.763 1.421
10 -3.860 0.407 -0.186 4.536 —0.944
=8 Aoz gt}
w3l VARQ2) EEoA “dgE =) BDI"9}
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Fig. 1. BDI to one SE shock on the Drybulk cargoes
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