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Abstract

Baltic Dry Index (BDI) is difficult to forecast because of the high volatility and complexity. To
improve the BDI forecasting ability, this study apply Bayesian variable selection method with a large
number of predictors. Our estimation results based on the BDI and all predictors from January 2000
to September 2021 indicate that the out-of-sample prediction ability of the ADL model with the
variable selection is superior to that of the AR model in terms of point and density forecasting. We
also find that critical predictors for the BDI change over forecasts horizon. The lagged BDI are being
selected as an key predictor at all forecasts horizon, but commodity price, the clarksea index, and
interest rates have additional information to predict BDI at mid-term horizon. This implies that time
variations of predictors should be considered to predict the BDI.
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Fig. 1. Baltic Dry Index
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Notes: This figure shows the monthly log Baltic Dry Index from January 2000 to September 2021.

Table 1. Predictor List

Category Data Abbreviation Source
Baltic Dry Index BDI Baltic Exchange
Shipping Market Clarksea Index Cl Clarkson
Bulkcarrier Fleet Development BFD Clarkson
Production China Steel Production CSP Clarkson
Financial Market Dow Jones Industrial Average DJI Yahoo Finance
Yuan/Dollar Exchange Rate YUD Fred
FX Market Yen/Dollar Exchange Rate YED Fred
Euro/Dollar Exchange Rate DE Fred
Interest rates London Interbank Offered Rate LIB Fred
Global Price of West Texas WTI Fred
Intermediate
Commodity Price Global Price of Coal CcO Fred
Global price of Iron Ore IO Fred
Global Price of Wheat WH Fred
Weather Oceanic Nino Index ONI NOAA
Global Economic Conditions GECI Baumeister et al.
Economic Indicator (2020)
Indicator University of Michigan Index of CE University of
Consumer Expectations Michigan
Uncertainty Economic Policy Uncertainty Index EPU Economic Policy

Uncertainty

Notes: This table summarizes the sources and composition of the predictors.
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Table 2. Out-of-sample Forecasting Performance Comparison

(a) The Best ADL Model

1st ADL

H RMSE InPPL J by Size Norm Weight
1 0.272 -8.610 1 108 83 Mine 0.690
2 0.369 -25.780 2 10710 Ul Z-score 0.607
3 0.433 -35.849 1 1078 83 Z-score 0.863
4 0.498 ~43.786 2 10°° 83 Mine 0.908
5 0.580 -53.243 1 108 83 Mine 0.386
6 0.572 -52.263 2 108 9% Z-score 0.801
7 0.588 -53.877 2 101 59 Mine 0.387
8 0.563 =51.421 2 108 n Z-score 0.639
9 0.563 -51.236 1 10°° 83 Z-score 0.387
10 0.537 —48.746 2 101 59 Mine 0.416
11 0.505 —46.531 1 10710 | Mine 0.803
12 0.489 —46.301 1 1071 83 Mine 0.759

(b) 2" Best ADL and AR Model
2nd ADL AR

H RMSE InPPL Weight RMSE InPPL Weight
1 0.280 -9.939 0.183 0.280 -10.300 0.127
2 0.376 -26.900 0.198 0.374 -26.915 0.195
3 0.456 -38.555 0.058 0.452 -38.238 0.079
4 0.521 —46.642 0.052 0.522 —46.928 0.039
5 0.570 -53.695 0.246 0.576 -53.288 0.369
6 0.582 -53.995 0.142 0.595 -54.903 0.057
7 0.591 -54.382 0.234 0.588 -53.899 0.379
8 0.583 -53.683 0.067 0.572 -52.198 0.294
9 0.571 -52.408 0.120 0.558 -50.992 0.493
10 0.538 —49.025 0.314 0.536 —49.177 0.270
11 0.523 -48.519 0.110 0.525 —48.753 0.087
12 0.502 —47.618 0.203 0.520 —49.311 0.037

Notes: This table reports the RMSE and PPL of the model. Panel (a) reports

the RMSE and PPL of the

best ADL model along with the best hyper-parameters. Panel (b) reports the RMSE and PPL of
the 2nd best ADL and AR models. InPPL is log PPL, / is the lag, b0 is the exponent of the prior
mean of b,, and Size is the window size. Norm is the normalization method. Weight is the model

weight based on the PPL.
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Fig. 2. Out-of-sample Prediction for H=1~6
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Notes: This figure plots the H-period—ahead out-of-sample forecasts generated from the best ADL
model. The red solid line is the realized BDI, the blue dashed line is the posterior predictive
mean, and dotted lines are 90% credibility intervals.

H]3] RMSE 7] 2.9%2 748k Ao 2 Vel
A|RF PPL 2 19, 6% gt Ao g yERith
st ADL(an) BT PPL 7] 3.3% 4
st Aoz WE}‘A%EP.

& ~’F AL %’43‘4%3] SN oS HlffH

+ ADL U?‘ﬂ«l @ﬂ%— o

BT AR BFof Hl8)| 73 AL (Table 2)&
%%H glet 2= gleh. ASAAE h=62 A,

R 23] o8 ADL(st) Z¥ol H|s|
RMSE 7]& 4% ZFA8k 7o 2 el Avt PPL
2 5% s Ao g YERTh 3HA|TE (Fig.
2) 9} (Fig. 3) ol YE}E ADL BF 9] o5
2 FVNE ZFE FE3A dslEe T
(h=6) A& @7|(h=1)d=ZIE vlus|r
A el Zgo] Bl olubs AL 81 = 3
ot wEbA F7] ASeAE B AT oA AA



32 Fostslx] A47E As5E (20224 109)

Fig. 3. Out-of-sample Prediction for H=7~12
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Notes: This figure plots the H-period—ahead out-of-sample forecasts generated from the best ADL
model. The red solid line is the realized BDI, the blue dashed line is the posterior predictive
mean, and dotted lines are 90% credibility intervals.
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Table 3. Selected Variables: ADL models

H ADL(1st) ADL(2nd)
1 const, BDI(-1), const, BDI(-1)
2 const, BDI(-1), const, BDI(-1)
3 const, BDI(-1), GECI(-1), ONI(-1), BFD(-1)  const, BDI(-1), CI(-1)
const, BDI(-1), DE(-1), DE(-2), YED(-1),
4 YED(-2), LIB(-1), CE(-1), WTI(-1), WTI(-2),  const, BDI(-1)
WH(-1), CSP(-1), CI(-2)
5 const, BDI(-1), EPU(-1), 10(-1) const, BDI(-1), WTI(-1), CI(-1)
6 E?B'}S_té>,55v'§(1_)’zf?§(_2§5, %?((_’21))’ WHETL const, BDI(-1), YUD(=1), CECI(~1), EPU(-1)
7 const, BDI(-1) const, BDI(-1)

const, BDI(-1),

BDI(-2), YUD(-1), DE(-1),
8 WTI(=1), ONI(-1),

YED(-2), CO(-2), 10(-2),

CI(-2)
9 const, BDI(-1), 10(-1), CI(-1)
10 const, BDI(-1), BDI(-2)
1 const, BDI(-1)
12 const, BDI(-1)

const, BDI(-1), EPU(-1), ONI(-1)

const, BDI(-1), BDI(-2), YUD(-1),
YED(-1), EPU(-1), WTI(-1), CO(-
ONI(-1)

const, BDI(-1)
const, BDI(-1)
const, BDI(-1)

DE(-1),
1), 10(-1),

Notes: This table presents the selected variables across the forecasting horizons. ADL(1st) and ADL(2nd)
indicate the best and second best models, respectively, in terms of the RMSE. const. is the
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Fig. 4. Posterior Predictive Distribution: ADL(1st)
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Notes: This figure plots the H-quarter-ahead posterior predictive distributions for H=1,2,.., and 12. The
blue solid line is the posterior mean, the black dashed and solid lines are 80% and 95%

credibility intervals, respectively.
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Fig. 5. Medium-term BDI Forecast
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Notes: This figure plots the posterior predictive distribution of the average log BDI over the period,

2022:M4 to 2022:M9.
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