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Abstract

Crude oil price, bunker price, and tanker freight rate are very volatile in recent years. Uncertainties about 

the complicated relationships among these market variables could impose substantial business risks on 

investors, shipowners, ship operators, and charterers in oil transportation by tankers. A better understanding 

of the dependencies among these variables can help improve investment and operational decisions. This 

study aims to develop copula-based multivariate models for analyzing oil price and tanker market variables, 

and associated efficient approaches to reveal the time varying effects for the relationships. Given the 

volatilities in oil prices over the recent years, this study analyzes the impact that the changes in oil price has 

on bunker price and tanker freight rates. The West Texas Intermediate, Bloomberg Weighted Average 

Bunker Fuel Price, Baltic Handysize Index, Baltic Supramax Index and Baltic Panamax Index are analyzed 

using various selected copula models, from 2008 through 2015.  Findings reveal that high oil price is a 

factor causing a weak dependence among the studied variables in the tanker market. The use of copula has 

more advantages over the conventional methods and can best characterize the relationships for the tanker 

market variables. The time varying effects in the dependences can be well identified in the copula modeling. 

The results could provide valuable information for the policy makers and participants in the maritime 

industry. The understanding of the dynamic relationships among the oil market could help the participants 

to foresee the potential risks and the policy makers to organize a more efficient market. 
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