11.4

Lecture 11 FOLLOW-UP:  IDEAS FOR INVESTIGATING RELATIONSHIPS BETWEEN OIL/GAS DATA (OR OTHER 2-D TIME/SPACED-INDEXED DATA )
You start with a 2-D data set, 
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, where k is a time or space index.

Your goal is to predict y from measurements of the data set. In Lecture 11 we addressed a number of such problems in relation to oil/gas weekly prices over the past 10+ years. 

PROBLEM 1. Predicting y from x
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Solving (9) for 
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gives the Least Squares expression for this unknown parameter:
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Notice that in (10a) we have defined the sample variance, 
[image: image5.wmf]2

X

s

and the sample covariance 
[image: image6.wmf]XY

s

 . Hence, (6) gives

                                                      
[image: image7.wmf]x

y

LS

LS

)

(

1

)

(

0

b

b

-

=

.
(10b)

We used the Matlab commands:

              mean[x,y]   =    
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     and        cov(x,y)    =    
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Figure 2. Overlay of least squares linear prediction model (12) for the price of gas, based on the price of oil.
Figure 2 suggested that the model did better in some time frames than others.
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Figure 3. Plot of the prediction error of (12) in relation to the price of oil.

QUESTION: Where can you go from here, in an effort to obtain a better model?
ANSWER: _________________________________________________________

ANSWER: _________________________________________________________

ANSWER: _________________________________________________________
PROBLEM 2.  Using the “Time Series” Structure to Predict Future Gas Prices
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              Figure 4. The time series associated with oil and gas prices.
We limited our problem to predicting next week’s gas price from this week’s gas price. To this end, we began by defining the random variables X = recording the price of gas for any given week, and let Y = the price of gas in the following week. We remarked that, ignoring X, then Y is also simply the price of gas for any given week. And so, we we our investigation by developing an understanding of the random structure of X (or, equivalently, Y). 
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Figure 5. Unscaled histogram of weekly gas price for the weeks from 1/3/97 through 9/28/08 (n=613). This figure provides basic information related to X (and also Y).
We then investigated one aspect the relationship between X and Y. 
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   cov(X,Y) =    0.5585    0.5599    
                        0.5599    0.5634

REMARK. We restricted ourselves to using only current gas price to predict future gas price in order to illustrate another prediction problem related to the data.
QUESTION: Where can you go from here, in an effort to obtain a better prediction model?

ANSWER: _________________________________________________________

ANSWER: _________________________________________________________

ANSWER: _________________________________________________________
PROBLEM 3. Investigating the weekly % change in gas price re: % change in oil price

This problem was only briefly discussed. The data was converted to the 2-D data set consisting of these percent changes. We then remarked that one could proceed to address a number of problems, such as the ones mentioned above, as well as others.

The Goal of a Mini-Project:  To enhance your understanding of random variables and related concepts.

You may have data, but there are many, many problems that you can address in relation to it. By learning to create random variables central to your interest, you will be able to apply the same tools to a wide variety of problems. Examples here include:
PROBLEM 4. Predicting oil price from gas price.

QUESTION: Why might you want to pursue this problem?

ANSWER: _________________________________________________________________

PROBLEM 5. Predicting next week’s gas price from this week’s gas and oil prices.

QUESTION: What is the mathematical form of the model?

ANSWER: ______________________________________________

QUESTION: How does this model differ than the ones above?

ANSWER: ______________________________________________

QUESTION: How would you proceed?
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