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Chapter 14: Correlation Analysis and Linear Regression
1) A real estate analyst is studying the relationship between home sales prices and living space (square footage) in a local housing market. The reason for this study is strategic: When offering a home for sale, it is important to choose a starting sales price that is close to the “market” price for homes of a similar characteristics. Why? If a home is first offered at a selling price that is too far below the “market” price, the seller will not be able to realize the full value of selling his or her home. If a home is first offered at a selling price that is too far above the “market” price, the home will not be likely to attract any buyers and the seller will be forced to make subsequent price reductions. In turn, these price reductions will be interpreted by buyers as desperation on the part of the seller, and buyers will act on this desperation by waiting for further price reductions. Again, this will leave the seller less likely to realize the full value of selling his or her home. It should be noted that this same strategic question is the basis for the financial analysis of “initial public offerings”--or IPOs--of corporate stocks.
	The model underlying this study is based on the practical real estate experience: The two most important characteristics of a home are its location and living space, and since all of the homes of interest are in the same geographic area, the remaining characteristic of importance is size. Presumably, a larger living space will command a higher price, so the “research question” is not whether or not these two quantitative properties of a home sale are related, but more specifically the exact quantitative nature of the relationship. That is, given a home’s size, what is a reasonable selling price to expect? To address this question, the analyst has conceptually constructed the linear model
Sales price = (b  Size) + c
where b represents the “differential” pricing applied to the square footage of the home being offered for sale.
	Based on this conceptual model and motivated by the desire to have a strategic advantage in constructing home selling offers for her clients, the analyst has collected the sales history of 25 homes sold in the town over a 3-month period. The sales prices, in thousands of dollars, and living spaces, in square footages, are provided in Table 14.3:
Table 14.3
Home Sales Prices ($000) and Square Footage, a Nearby Town
	$442; 2,975 sq. ft.
	$170; 1,169 sq. ft.
	$370; 1,680 sq. ft.
	$263; 1,500 sq. ft.
	$265; 1,262 sq. ft.

	$275; 1,778 sq. ft.
	$162; 1,600 sq. ft.
	$134; 1,342 sq. ft.
	$260; 1,300 sq. ft.
	$746; 3,032 sq. ft.

	$349; 1,826 sq. ft.
	$118; 800 sq. ft.
	$83; 1,000 sq. ft.
	$427; 2,185 sq. ft.
	$425; 2,450 sq. ft.

	$285; 2,022 sq. ft.
	$250; 1,050 sq. ft.
	$443; 1,973 sq. ft.
	$175; 1,110 sq. ft.
	$400; 2,438 sq. ft.

	$397; 1,493 sq. ft.
	$306; 1,344 sq. ft.
	$286; 1,211 sq. ft.
	$270; 1,800 sq. ft.
	$108; 386 sq. ft.



From these observations, the analyst can construct the appropriate statistical model for this particular market.
	To assist the analyst, use SPSS® to construct a linear model of the association between the sales price of a home and its size. Because the square footage of a home is not dependent upon its sales price, you may assume that the “square footage” of a home is the independent property and “sales price” is the dependent property.
a) Construct the data set with each home sale represented by the properties “Size” and “Price.”
b) Construct a scatter plot of the observations to assess the applicability of using the covariance model.
(The scatter-plot can be found in the file Bruhl_14_2017_HomePrice_X_Size_Scatter)

The pattern of co-occurrences supports the appropriateness of using a linear model of the co-variability of these two properties of home sales.
c) Assuming the covariance model is applicable, assess the linear regression model implied by the observations:
· What is the “slope” of the linear model? What does it imply with regard to the average difference in selling price based on the difference in home size?
The slope is 0.200
This suggests a 0.2  $1000 = $200 sales price increase for every additional square foot of home size
· Is the “slope” statistically significant? What does this mean with regard to the preceding question?
The t-value comparing the observed slope of 0.200 to a slope of zero (indicating a hypothetical non-association between sales prices and home size) was 7.564
The probability of observing such a t-value if the actual sales prices and home sizes were not associated is less than 0.0009

It would appear to be the case that the slope is statistically significant, indicating the model is appropriate and the properties home size and sales price are associated 
· What is the “constant” of the model? What does it mean as a selling price?
The constant value of the model is −33.574

This is the projected selling price of a home with a size of zero square feet 
· Is the “constant” statistically significant? What does this mean with regard to the preceding question?
The constant term is not statistically significant

That is, the t-value comparing the constant value of −33.574 with a hypothetical model with a constant value of zero is −0.722, and the probability of observing such a t-value is 0.478, which is considerably greater than the 0.05 standard of “improbability”

Because the constant term is not significant, this constant term cannot be determined to be different than zero
 
· Use the model to construct a selling price for a home with 1,800 square feet of space.
$0 + $(200  1800) = $360,000

· To what extent does the square footage of a home determine its selling price? That is, what proportion of the variation in selling prices is explained by the differences in square footage? In other words, what is the “fit” of the model? Is the “fitness” found for this model statistically significant?
The coefficient of determination (adjusted) is 0.700, suggesting variation in home size explains 70% of the variation in sales prices
Moreover, the coefficient of determination is statistically significant; that is, the F value comparing the observed value of the coefficient of determination to a value appropriate for a non-association is 56.944, and the probability of observing such an F value given a nonassociation is less than 0.0009
In sum, the model seems to provide a good predictive model of home sales prices
(The regression analysis can be found in the file Bruhl_14_2017_Regression)
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