Mini Project for EC 500
(Practicing Forecast Based on Regression)
You are required to formulate, estimate and test appropriate econometric models of energy demand in the United Kingdom, selecting a suitable model that can be used for forecasting purposes.  Write a report (1000 - 2000 words; 3-5 pages) describing your approach and communicating your findings. Also, make sure that you attach major computer printouts (less than 10 pages) of relevant regressions and tests. 

The data set consists of annual data for the years 1967-2001 for the following series: 

1. Ew = energy consumption by final user (total for the whole economy) in thousand tones of oil equivalent. 

2. Xw = expenditure on energy by final user (total for the whole economy) in $ million (current prices) 

3. GDP95 = Gross Domestic Product in $million at constant (1995) prices 

4. GDPcurr = Gross Domestic Product in $million at current prices 

5. POP = UK population in millions 

6. Tave = annual average temperature in Great Britain in degrees Celsius 

7. Tjan = average January temperature in Great Britain in degrees Celsius 

The data file is UKEnergy.xls (1967-2001) or  UKEnergy_use.xls (1967-2001). 

Instructions

(a) Formulate, estimate and validate (test) suitable models that can be used to forecast the demand for energy in the UK (as measured by Ew). You will need to use the data for the years 1967-1997 only to do this, reserving the post-sample observations (holdout period = 1998-2001), so that you can examine the out of sample forecasting performance of your model(s).  Discuss in details how you arrive at the final regression model, considering the factors in the Hints below.   You may want to provide at least two different regression results, and discuss why you choose the model you propose.  Also, fully interpret the final regression results, first looking at the coefficient estimates and their significance and justifying your final estimation results with relevant test statistics.  
(b) Then, calculate and report the outside sample (holdout periods) MSE value of your final version of the regression models.  Also, compare the MSE from the regression model with the MSEs from the forecasts using the simple naïve model.

Hints

· Dependent variable

Use Lenergy = log(Xw) for the regression model.  
Then, you can obtain the forecasted Energy (=Xw) by 

forecast_Xw = exp(forecasted Lenergy). 

· Potential explanatory variables
Economic theory suggests that the demand for energy is likely to depend positively on the level of economic activity in the economy, but inversely on the price of energy.  It may also be related (inversely) to temperature - since quite a lot of energy use is for heating purposes.  Perhaps you should also include a time trend to allow for the possibility of increased energy efficiency over time (the same level of energy services being derived from lower amounts of energy inputs).  You will need to think carefully about the variables that you use in your model(s) to represent these factors.  Another issue is whether some of the variables in the model should be expressed in per capita terms, i.e. should the model make use of Xw/POP and GDP95/POP rather than Xw and GDP95?  
Note that an implicit nominal price of energy can be found by taking Xw/Ew.  


Implicit_price_of_energy (NPenergy) =  Xw/Ew
To get a series of real energy prices this will have to be divided by the GDP deflator (which can be found by dividing GDPcurr by GDP95). 

GDP_deflator (GDPdef) = GDPcurr / GDP95


Real_ene_price (RPenergy) = Implicit_price_of_energy /  GDP_deflator
· Functional form 
It may be better to work with models that are expressed in log-linear form which, of course, then possess constant price and income elasticities. 

· Dynamics
Energy demand may not adjust immediately to changes in prices and the other variables.  There is an issue of autocorrelated errors.  As a solution, it may be necessary to allow for lagged variables and some type of dynamics in the model.  You also need to explain why.
· Data Transformations 
The various points noted above mean that before you start your regressions you will need to derive a number of new series, based upon those in the basic data set. These data transformations should be clearly defined and explained in your report. 
Hint: Consider

GDPdef =GDPcurr / GDP95
NPenergy = Xw/Ew

RPenergy = Npenrgy/GDPdef

LEnergy = log(Xw)

LGDP95 = log(GDP95)

LRPenergy = log(RPenergy)
Suggestion: Consider the following regressions, for instance:

 LEnergy = a + (1LGDP95 + (2LRPenergy + (3 Tave + (4 trend + e 

 Also, try another model by adding the lagged LEnergy as a regressor.
