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Introduction  

 

 The major question being surveyed by this set of data is “What is the average marginal 

price effect of additional bedrooms in existing single-family detached houses in a specific 

housing market over the 2011-2013 time period?” The importance of the answer to this question 

is key in determining how important extra bedrooms are to the price level at which houses were 

being sold at. It is important for relators, housing contractors and others involved in the housing 

industry to look at previous data sets and findings in order to determine the effect of housing 

price based on the variables. For this specific set of data, it is important to find a model of best fit 

to find the effect of number of bedrooms on price so that analysts can look at the findings and 

determine if it is important to incorporate another bedroom into the floor plan or not in order to 

maximize its selling price. It is important for data analysists to take each possible variable into 

consideration and determine whether or not it has significance on the dependent variable. In the 

data provided from the “Messy MLS Data and Hedonic Housing Prices,” it is important to 

analyze what information has an effect and what information and data can be removed and is 

unnecessary in determining the best possible model of the data. This project produces the best 

possible model for the set of data and answers the research question, “What is the average 

marginal price effect of additional bedrooms in existing single-family detached houses in a 

specific housing market over the 2011-2013 time period?”   

 

Description of the Data  

 The raw data provided in the beginning by the real estate agents of the MLS began with 

29,125 entries. Many of the entries had missing data which were not beneficial in building a 

model for the price effect. There were also many variables that were irrelevant in determining the 

price effect. For this set of data, outlier criteria were also set so that the data was not skewed. The 

outliers that were removed were:  

• Sold Price greater than $950,000 and less than $50,000 

• Bedrooms greater than 6 and less than 1 

• Baths Full greater than 6 and less than 1 

• Approx Living Area in square feet greater than 7,000 and less than 500 

• Acres of land area greater than 5 and less than .01 or with missing information,  

• A ratio of Sold Price and List Price greater than 2 and less than .5, and  

• Age (calculated by subtracting Year Built from the year of sale) 

greater than 50.  

After analyzing the data, removing the houses that were not single-

family detached houses, the data with missing information and also the 

entries that were outliers, the sample was able to be cleaned up and 

reduced to 11,718 entries in order to build a best fit model. The 

cleaning up of data allows data analyzers to produce a model that is the 

best fit for the provided information. In this model, the dependent 

variable that is used is the natural log of the sold price. The independent 

variables used for the full model specification are Bedrooms, Baths 

Full, Baths Half, Garage Spaces, Acres, Age, Ocean Access, Pool, 

Waterfront, Location 1, Location 2, Location 4, Location 5, Location 

6, and Trend. On the next page (Figure 2) there is a chart of the Figure 1 
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statistical summaries for each independent variable, except Location 1, in the model. Location 1 

is not included in this set of statistics as it is not included in the best reduced model more the set 

of entries provided. In the figure of data to the right (Figure 1), the data provided shows that 

Location 1 produces a P-value greater than an alpha value of .05, therefore it should be removed 

from the set of data for the best, reduced model. The independent variables included in the final 

reduced models are the ones whose statistical summaries are provided in Figure 2. 

 

 
 
For the independent variable bedrooms, the mean number of bedroom for the sample is 3.17. The 

minimum number of bedrooms is two and the maximum is six. The standard deviation is .496. 

This standard deviation data value provides us with the information that the data for bedrooms is 

not to largely spread out or close and compact to the average. Another mean to specifically point 

out is the age. The average age for houses in this sample is 17.21 based on a minimum of zero to 

a maximum of fifty years. A higher average of houses had a pool instead of a waterfront view or 

ocean access. The average acreage for the houses in the 

sample was ¼ of an acre. Two garages, 2.11 full 

bathrooms, and .08 half baths were also averages for 

the houses in the data. The locations were all relatively 

equivalent in average. Location 2’s average was .137, 

Location 4’s was .142, Location 5’s was .117, and 

Location 6’s was .174. This is important as the housing 

data was taken from each area relatively equally and 

there is no biasness in our data as a result. Figure 3 

shows the statistical summary for the dependent 

variable, the natural log of selling price and also the 

standard selling price of the houses.  

 

 
Figure 3 

Figure 2 
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Figure 5 

After creating a set of data that was effective in creating an analysis, a final reduced model is:  

 
E[ln(soldPrice)] = 10.632 + 0.072(Bedrooms) + 0.175(Baths Full) + 0.162(Baths Half)  

+ 0.1(Garage) +0.340(Acres) - 0.009(Age) + 0.480(Ocean) + 0.332(Pool)  

+ 0.273(Waterfront) - 0.234(Location 2) - 0.098(Location 4) - 0.093(Location 5) 

- 0.198(Location 6) + 0.012(Trend) 

 
This model provides all of the variables that provide a 

significance when determining the natural log of the 

sold price. The coefficients in this model come from the 

summary output of regression coefficients (Figure 6 on 

page 5). It is important to analyze the effect of the 

coefficients of the independent variables on the 

dependent variable and analyze how changes in each 

independent variable effect the dependent variable, the 

natural log of selling price. We are able to determine 

that this model is the best reduced models as all of the p-

values are less than the alpha value of 0.05. This is 

shown in figure 4 to the right. By having a best, reduced 

model, we are able to analyze the goodness of fit, the 

standard error and make accurate predictions.  

 

  

 

Findings 
 The final reduced model discussed previously 

can be used to determine the results of the model and what the 

different coefficients and variables tell data analyzers. The final 

model also produces statistics that help explain the accuracy of the model and the goodness of fit 

of the model. Figure 4 (shown below) provides the 

regression statistics for the model population. The 

adjusted R square is the value that will be used to 

analyze in order to determine the goodness of the model 

created. By definition the R square value is, “a measure 

of “fit” of the line to the data; the value of the R square 

will be between 0 and 1. The larger the value of R 

  

square, the better the fit” (Evans 614). For the analysis of this sample, the adjusted R square 

value will be used as it provides a more accurate goodness of fit value 

since there were variables that were removed, thus affecting the R square number. For this 

model, the Adjusted R Square value is 0.81307. This value tells us that the model that has been 

created with the independent variables, Bedrooms, Baths Full, Baths Half, Garage Spaces, Acres, 

Age, Ocean Access, Pool, Waterfront, Location 1, Location 2, Location 4, Location 5, Location 

6, and Trend and the dependent variable, the natural log of selling price is a strong fit, since the 

value is far greater than 0.7. The standard error for our model is 0.2409. The standard error tells 

analysts the “standard deviation of the sampling distribution of the mean” (Evans 615). It also 

Figure 4 
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allows analysts to determine a confidence interval. A confidence interval is “a range of values 

between which the value of the population parameter is believed to be along with the probability 

that the interval correctly estimates the true (unknown) population parameter” (Evans 610). With 

the given mean of the natural log of the selling price of 11.88, analysts can say, with 95% 

confidence, the natural log of the selling price of the house will fall between (11.640,12.122). 

This confidence interval is constructed by using the average of the natural log of the selling price 

found in Figure 3, the standard error, in Figure 4, can be added and subtracted from the average 

in order to determine the confidence interval. Provided the adjusted R square and the standard 

error, our model can forecast and provide close to accurate predictions of the natural log of 

selling price. Therefore, the model created is of best fit for the given data.  

 
Our final reduced model also helps answer the research question, “What is the average 

marginal price effect of additional bedrooms in existing single-family detached houses in a 

specific housing market over the 2011-2013 time period?” From the regression analysis provided 

in Figure 6, The regression coefficients are given for each independent variable as well as the 

intercept in the model. The intercept is the percentage increase in the natural log of selling price 

when all of the other independent variables are zero. The p-values of each of the independent 

variables are all below the alpha value 

of .05. Thus, they all have an effect, 

both positive and negative, on the 

selling price of the house. The p-values 

for the variables are shown in figure 4 

above. As for this specific research 

question, the focus will be on the 

coefficient of Bedrooms. The 

coefficient is 0.07239. This value can 

be interpreted as, for every increase in 

number of bedrooms, the selling price 

increases by 7.239%. This is a positive 

effect on the price. Therefore, the 

number of bedrooms positively effects 

the selling price of the house. After 

acquiring the data from the population, 

cleaning up the data in the sample, and 

creating a model that is of best fit for  

 

the data, it can be determined that the addition of a bedroom to an existing single-family 

detached house in a specific housing market over the 2011-2013 time period, the average 

marginal price effect is 7.239%.  
 

Summary 

  
 After conducting analysis of data, the answer to the question, “What is the average 

marginal price effect of additional bedrooms in existing single-family detached houses in a 

specific housing market over the 2011-2013 time period?” was found to be that for every 

Figure 6 
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increase in bedroom, the selling price of the house increased by 7.239%. The most difficult part 

of this data was how messy it was in the beginning. There were many entries with missing data 

values and also a lot of entries that were not applicable in answering the question regarding 

single-family detached houses. One way to provide a better analysis would be to have a set of 

even more data points that had all of the necessary information. This would lead to even more 

accurate results in the data and confirm what has been concluded with the current set of data. 

Another way to improve the analysis to better answer the research question is to test the outliers 

and their effect on the data. This may result in a more accurate model. Overall, the data provided 

was able to produce a model that was a strong fit and answer the research question at hand 

regarding the effect of additional bedrooms on the average marginal price.   
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