Equation 1: Price = b1 – b2 Mileage

Run the model, get all coefficients and interpret. Draw a scatter plot between Price and Mileage.
When we run a simple linear regression using only mileage to predict price we get the following regression equation: Price = 24765 - 0.1725 Mileage. The regression equation has an adjusted r-squared value of 1.9%, meaning mileage accounts for only 1.9% of the changes in price (not very much). We see the two coefficients as 24765 and -.1725. Since the mileage coefficient is negative, that means, as we expected, that the higher the mileage, the less the car is worth. 

The full results are below along with the scatter plot

Regression Analysis: Price versus Mileage (Minitab Output)

The regression equation is

Price = 24765 - 0.1725 Mileage

S = 9789.29   R-Sq = 2.0%   R-Sq(adj) = 1.9%

Analysis of Variance

Source       DF           SS          MS      F      P

Regression    1  1.60559E+09  1605590375  16.75  0.000

Error       802  7.68558E+10    95830165

Total       803  7.84614E+10
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In your paper, please try to address the following questions,

•
In general, what happens to price when there is one more mile on the car?

•
Does the fact that b1 is small (-0.17) mean mileage is not very important? 

•
Does mileage help you predict price? What does the p-value tell you?

•
Does mileage help you predict price? What does the R-Sq value tell you?

To answer the specific questions above:

a. In general as mileage increases the price of the car goes down. For every one mile increase in mileage, there is a 17 cent reduction in price. 

b. The beta coefficient (-.17) for price is modest, it tells you that it has a small effect, and that it takes a lot of mileage changes to have a major impact on price. It is lower in importance than other variables. 

c. Yes, mileage helps predict price, but it only explains 1.9% of the price changes in cars.  The p-value (see the Minitab output above) is less than .05, indicating the mileage coefficient is statistically significant—meaning it adds predictive power beyond chance fluctuations.

d. Mileage only modestly helps us predict price, there is still over 98% of other unknown factors which affect the price. This is what the r-square value tells us (that mileage explains 1.9% of the changes in price).

Part 2:

Let us explore a more advanced model.

Equation 2: Price = b0- b1 Mileage + b2 Cylinder - b3 Doors + b4 Cruise - b5 Sound + b6Leather

Show the regression outputs and interpret (include the overall model fit, model implication,  and each coefficient). 

Regression Analysis: Price versus Mileage, Cylinder, …(Minitab  Output)
The regression equation is

Price = 7323 - 0.171 Mileage + 3200 Cylinder - 1463 Doors + 6206 Cruise - 2024 Sound + 3327 Leather

Predictor      Coef  SE Coef      T      P

Constant       7323     1771   4.14  0.000

Mileage    -0.17052  0.03186  -5.35  0.000

Cylinder     3200.1    203.0  15.77  0.000

Doors       -1463.4    308.3  -4.75  0.000

Cruise       6205.5    651.5   9.53  0.000

Sound       -2024.4    570.7  -3.55  0.000

Leather      3327.1    597.1   5.57  0.000

S = 7387.11   R-Sq = 44.6%   R-Sq(adj) = 44.2%

Analysis of Variance

Source           DF           SS          MS       F      P

Regression        6  34969525996  5828254333  106.80  0.000

Residual Error  797  43491856868    54569457

Total           803  78461382864

Source    DF       Seq SS

Mileage    1   1605590375

Cylinder   1  25057212321

Doors      1   1585642618

Cruise     1   4638615468

Sound      1    388214171

Leather    1   1694251043

We see the overall fit of the regression equation is good, the adjusted r-square value is 44.2%, meaning these variables explain about 44% of the changes in price. All variables significantly contribute to our understanding of price, which can be seen from the significant p-values (all less than .01). We can interpret the equation by looking at the value of each coefficient. 

In general, more mileage, more doors and a sound system will reduce the price of a car, whereas the number of cylinders, cruise control and leather will increase the price. 
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