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FORECASTING GASOLINE AND DIESEL PRICES IN AN ERA OF RISING PETROLEUM PRICES
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Overview
Since many of the cars we drive and firms use for transportation are fueled by gasoline and diesel, these petroleum products are an integral part of our economy. Therefore, changes in the prices of gasoline and diesel will affect decisions made by individuals to consume and whether firms should invest. Considering that real gross domestic product (GDP) in the United States consists on average of 70% from consumption and 15% from investment, fluctuations in gas and diesel prices significantly affect the economy from their effects on consumption and investment. 

For example, Alquist and Kilian (2009) explain that higher gasoline prices lead to a decline in consumption expenditures on less fuel efficient vehicles (i.e. SUVs), which then lead to a decline in production and economic growth. It is not only vehicles that we change our consumption patterns on from higher gasoline prices, but higher fuel prices have an effect on whether we decide to go to the grocery store, take trips, and purchase luxury items. All of which may negatively create disruptions in economic growth. 

Diesel prices have a greater role on the production side of the economy. The Energy Information Administration
 (EIA) notes that two-thirds of the farm equipment used in the agriculture sector, fuel used for public buses and school buses, 94% of the transportation of goods, and engine-generators to generate electricity are all from diesel. From these aspects of the economy that diesel prices impact, higher diesel prices will raise the costs firms pay for transporting and shipping goods and therefore negatively affect their budgeting decisions to invest and higher workers (Brown and Thies, 2009). 

Since gas and diesel prices tend to move similarly over time, their effects and understanding how they move are of concern to policymakers as well. It may be the case that monetary policymakers should act or not act depending on how and why these prices are changing. Thus, understanding how gasoline and diesel prices move and being able to forecast them are important in improving decisions that are made by individuals, firms, and policymakers. The goal of this paper is to construct good models to forecast gas and diesel prices.

Methods
A step in trying to accomplish this task was conducted by Ginn and Gilbert (2009). In that paper, we searched for an answer to the following question: can oil price futures predict spot retail unleaded gasoline prices? Our study concluded that oil price futures can predict gas prices to the tune of a 2% increase in the price of gasoline for every 10% increase in oil price futures. Although our model did a good job of predicting gasoline prices over time, another question that will be analyzed here is whether oil price futures is the best measure to use to forecast gasoline prices. 
Using the model from Ginn and Gilbert as the benchmark, I estimate a number of models that include measures other than oil as independent variables and combinations of these variables, such as the imported cost of crude oil and past gasoline prices. After estimating these models, I analyze out-of-sample forecasts during three distinct time periods over the last decade for gasoline and diesel prices from the estimated models. I then compare the root mean squared errors (RMSE) for the different forecasts to determine which variable or combination of variables best predicts gas and diesel prices. After completing these steps, I explain the increase in gasoline and diesel prices during an era of rising petroleum prices.
Results
The results indicate that during periods of relatively stable petroleum prices a model that uses a combination of variables with the price of crude oil futures is the best predictor of gasoline prices. But during periods where prices are volatile, using a model that combines variables with spot oil prices does a better job.
Conclusions

While the last decade has seen a period of highly volatile petroleum prices, the overall trend has been up. In particular, gasoline and diesel prices hit nominal historical highs over the decade that crimped the budgets of individuals and firms and reduced their ability to spend and invest. Considering that consumption and investment make up an average of 85% of real gross domestic product (GDP) over the last one hundred years, understanding the direction and magnitude of where gas and diesel prices are heading will reveal more information to decision makers to optimize their choices. Providing good models to forecast these prices during different periods of volatility in an era of rising petroleum prices is constructed in this paper.  
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