Project 2.2: Recommend a City
Step 1: Linear Regression
The target variable chosen is Annual_Pawdacity_Sales as this is the basis on which the new store location will
be determined. The next step is to identify the predictor variables to build the regression model. The following
variables are available for selection:
1. Land Area
2. Total Families
3. Households with Under 18
4. Population Density
5. 2010 Census
**2014 Estimate is not used as the target variable is 2010 sales so training a model on 2014 population
estimates is not right. CITY variable is not considered as city name is not related to the sales.
After creating a correlation matrix, we find that Land Area is not highly correlated to the target variable. All
the others i.e. Total Families, Households with Under 18, Population Density & 2010 Census are strongly
correlated.

Hence, Land Area may be retained as one of the predictor variables. Now to determine which variable among
the rest may be selected, the following steps are taken:
 4 linear regression models can be created with land area as one variable one among the others as the
other.




So, 4 models with 2 predictor variables each are made and compared them with each other to see
which one is the optimal model.
The optimal model will be the one that has the highest adjusted R-squared value and all of its predictor
variables will have significant p values.

1. Land Area + Total Families

2. Land Area + 2010 Census

3. Land Area + Population Density

4. Land Area + Households with Under 18

As we can see, only the (Land Area + Total Families) model has R-square values above 0.9 and both the
variables as significant. So it chosen as the optimal model.
Scatterplot analysis of the two predictor variables chosen i.e. Land Area & Total Families are linearly related to
the target variable as shown below:

The best linear regression equation based on the available data is as follows:
Sales= 197299.27 + 49.13*(Total_Families) – 48.41*(Land Area)

Step 2: Analysis
1. Which city would you recommend and why did you recommend this city?
The following criteria’s are given to choose the right city are:
A. The new store should be located in a new city. That means there should be no existing stores in
the new city.
B. The total sales for the entire competition in the new city should be less than $500,000
C. The new city where you want to build your new store must have a population over 4,000
people (based upon the 2014 US Census estimate).
D. The predicted yearly sales must be over $200,000.
E. The city chosen has the highest predicted sales from the predicted set
Accordingly, the data was processed and scored to determine the predicted sales in the new city
using the linear regression model built up. After processing along these data only two new cities
were found to have predicted sales > $200000 as follows

Hence the new city where the 14th Pawdacity store should be opened is LARAMIE.

