
Regression 2

To take this simple example to the next level, let's take a look at a data file that the WEKA Web site supplies to us as a regression example. Theoretically, this should be much more complex than our simple example with seven houses. This sample data file attempts to create a regression model to predict the miles per gallon (MPG) for a car based on several attributes of the car (this data is from 1970 to 1982, so keep that in mind). The model includes these possible attributes of the car: cylinders, displacement, horsepower, weight, acceleration, model year, origin, and car make. Further, this data set has 398 rows of data and meets many of the statistical requirements that our earlier house price model didn't. In theory, this should be a much more complex regression model, and perhaps WEKA might have a hard time creating a model with this much data (though I'm sure you can predict at this point that WEKA will handle this just fine).
To produce the regression model with this data set, you should follow the exact same steps you followed for the house data, so I won't repeat it. 

This time we will load the dataset from moodle on week 6: Weka files for tutorial:

auto-mpg.arff

So go ahead and create the regression model. It should produce the output shown in Listing 4.









Listing 4. MPG data regression model
class (aka MPG) =

     -2.2744 * cylinders=6,3,5,4 +
     -4.4421 * cylinders=3,5,4 +
      6.74   * cylinders=5,4 +
      0.012  * displacement +
     -0.0359 * horsepower +
     -0.0056 * weight +
      1.6184 * model=75,71,76,74,77,78,79,81,82,80 +
      1.8307 * model=77,78,79,81,82,80 +
      1.8958 * model=79,81,82,80 +
      1.7754 * model=81,82,80 +
      1.167  * model=82,80 +
      1.2522 * model=80 +
      2.1363 * origin=2,3 +
      37.9165

When you do it yourself, you'll see that WEKA flies through the model in less than a second. So it's not a problem, computationally, to create a powerful regression model from a lot of data. This model may also appear much more complex than the house data, but it isn't. 

For example, the first line of the regression model, -2.2744 * cylinders=6,3,5,4 means that if the car has six cylinders, you would place a 1 in this column, and if it has eight cylinders, you would place a 0. Let's take one example row from the data set (row 10) and plug those numbers into the regression model, and see if the output from the model approximates the output that was given to us in the data set.











[bookmark: _GoBack]Listing 5. Example MPG data
data = 8,390,190,3850,8.5,70,1,15

class (aka MPG) =

     -2.2744 * 0 +
     -4.4421 * 0 +
      6.74   * 0 +
      0.012  * 390 +
     -0.0359 * 190 +
     -0.0056 * 3850 +
      1.6184 * 0 +
      1.8307 * 0 +
      1.8958 * 0 +
      1.7754 * 0 +
      1.167  * 0 +
      1.2522 * 0 +
      2.1363 * 0 +
     37.9165
     
Expected Value = 15 mpg
Regression Model Output = 14.2 mpg
So our model did pretty well when we evaluate it with our randomly chosen test data, predicting a 14.2 MPG on a car whose actual value was 15 MPG.
