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Executive Summary  
 
The following report is an analysis of how new home valuations are affected by an area’s property 
crime rate, unemployment rate and population. We utilized publically available data on population, 
new housing valuations and population from the FBI, Bureau of Labor Statistics and US Census 
respectively. Through the use of StatTools and various regressions we determined the most 
significant relationship is found with a Quadratic regression. Ultimately however the relationship 
between these factors is not very significant as is evident by the high p-values. 
   
Problem Statement  
   
This analysis presents a comparative study of trends in new housing values and economical factors 
in metropolitan statistic areas: the metro areas with high population level, medium population level 
and low population level. We attempt to answer a few sets of questions here:  
   

1. Are property crime rates reflected in the housing values to drive down significantly the 
property values?  

2. Are unemployment rates influencing significantly the new housing values for a given 
metropolitan area?  

3. Are population levels responding differently to the economic data and therefore, would 
yield a different kind of influence on the housing values.  (e.g. big city living would 
significantly discount the effects from property crimes and unemployment rates because 
they have already built into the social fabrics)  

4. Can we find the meaning with regards in new housing values for a given metro area 
when given a set of specific economical data?  What model would we choose as the 
most appropriate one to answer the question?  

   
   
Statistical Methodology  
   
StatTools and Microsoft Excel were used to create and manage the data sets which were later used 
to create regressions.  
 
The regressions and their corresponding equations can be found in the Appendix A.  
 
Data Description  
 
The data used for the regression analysis includes a set of 60 data points for the following variables: 
Population; Property Crime Rate; Unemployment Rate; New Housing Valuation ($) (in thousands of 
dollars); New Housing Valuation Units. (**Note—all variables are based upon 2007 data by 
metropolitan area.)  
 
The following intermediate variables were used: Property Crime Rate/Person, (equivalent of Property 
Crime Rate/Population); and New Housing Valuation ($)/Unit, (equivalent of of New Housing 
Valuation ($)/New Housing Valuation Units).  
 
The Population variable was used as a categorical and dummy variable.  Population was broken into 
the following categories:  
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Low, (also used as the base category), value range: 0 – 249,999  

Medium, value range: 250,000 – 499,999  

High, value range: 500,000  

The data sets containing these variables can be found in Appendix B.  
 
Variable Definitions 

Hv is defined as new housing value  

QL is defined as quality of life in an area, as indicated by unemployment rate, property crime rate, 
and population 

Crime rate (numerical variable)  

Metropolitan area (data variable)  

Population (categorical variable)  

Unemployment rate (numerical variable)  

New housing value (numerical variable)  

New housing units (numerical variable) 

New housing value/unit (numerical variable) 

Property crime rate/person (numerical variable) 

 

Null Hypothesis 

New housing values in a metropolitan area are negatively influenced by certain quality of life 
indicators, including unemployment rate, property crime rate, and population 

Ho = HV α 1/QL 

Alternate hypothesis:  

New housing values in a metropolitan area are NOT influenced by certain quality of life 
indicators, including unemployment rate, property crime rate, and population  

Ha = HV α  QL 

Conclusions  

We chose the Quadratic Regression Model as this model gave us the highest R^2 value as well as 
the lowest p-value.  The R^2 for our model is 0.271 and Adjusted R^2 is 0.188.  With a relatively low 
R^2 value, our model seems to have limited predictive ability to explain the relationship between the 
average price for a new housing unit and variables as outlined below.  Along the same lines, the 
standard deviation for our model is very high, at 196,841.83, indicating that there is very high 
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variance in our data set.  Our p-value for the model was 0.008, smaller than the 5% significance 
level.   

   

Variable notations  

   

EY: Average price of new housing unit  

   

b1: Coefficient for property crime / population  

b2: Coefficient for unemployment rate  

b3: Coefficient for population = High  

b4: Coefficient for population = Medium  

b5: Coefficient for (Unemployment)^2  

b6: Coefficient for (Property crime rate / population)^2  

   

X1: Property crime rate per person  

X2: Unemployment rate  

X3: Population = High  

X4: Population = Medium  

(Base population category = Low)  

   

Model Equation  

   

EY = a + b1X1 + b2X2 + b3X3 + b4X4 + b5(X1) ^2 + b6(X2)^2  

   

For example, when Property crime rate / population = 0.08, Unemployment = 5%, and population = 
Low,  

   

EY = a + b1X1 + b2X2 + b5(X1) ^2 + b6(X2)^2  

= 1,303,798.42 + (-42,116,869.16)*0.08 + (-92,064.80)*0.05 + 7,966.59*0.05^2 + 
463,284,368.68*0.08^2  

=1,303,798.42 - 3,369,349.53 - 4,603.24 + 19.91 + 2,965,019.96  
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Therefore, average price of new housing unit = $894,885.52  

   

Test  

   

Ho: b1 = 0, b2 = 0, b3 = 0, b4 = 0, b5 = 0, b6 = 0  

Ha: b1 ≠ 0,  b2 ≠ 0, b3 ≠ 0,  b4 ≠ 0 , b5 ≠ 0, b6 ≠0  

   

Statistical Inference  

   

·       Property crime/population coefficients  

   

     b1: -42,116,869.16 & b6: 463,284,368.68  

We interpret b1 as for every 1 unit increase in property crime /population (X1) in a Metropolitan 
Statistical Area (MSA), the average price of a new housing unit changes on average by -
42,116,869.16 + 2(463,284,368.68)X1, holding other variables constant.  

   

The p-value for b1 is 0.00082 and the p-value for b6 is 0.004, both smaller than the 5% level of 
significance.  We reject Ho that b1 = 0 and conclude that b1 ≠ 0.  Consequently, in this model, 
Property crime rate per person IS useful for explaining the variability in the average price of a new 
housing unit.   

   

·       Unemployment rate coefficients  

   

     b2: -92,064.80 & b5: 7966.58  

We interpret b2 & b5 as for every 1% increase in Unemployment (X2) in a Metropolitan Statistical 
Area (MSA), the average price of a new housing unit changes on average by -92,064.80 + 
2(7966.58)X2, holding other variables constant.  

   

The p-value for b2 is 0.55 and the p-value for b5 is 0.579, both larger than the 5% level of 
significance. We cannot reject Ho that b2 ≠ 0 or b5 ≠ 0. Consequently, in this model, unemployment 
rate IS NOT useful for explaining the variability in the average price of a new housing unit.  

   

It should be noted that the quantities for b1, b2, b5 & b6 do not have easy economic interpretations, 
as X1 and X2 are increased by one unit, it is not possible or meaningful to hold the squared X1 and 
X2 values constant.   
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·       Population variables  

      

     b3: 43,709.64 & b4: -54,475.28  

We interpret b3 as for a new housing unit located in a “high” population area, the average price of a 
new housing unit increases on average by $43,709.64, other factors controlled.  We interpret b4 as 
for a new housing unit located in a “medium” population area, the average price of a new housing 
unit decreases on average by $54,475.28, other factors controlled.  

 

However, the p-value for b3 is 0.47 and the p-value for b4 is 0.41, both larger than the 5% level of 
significance.  We cannot accept Ha that b3 ≠ 0 &  b4 ≠ 0.  Consequently, in this model, population 
variables ARE NOT useful for explaining the variability in the average price of a new housing unit.   
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