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Statistical Methods


Data was gathered using Realtor.com to find current listings for 2 bedroom townhomes in the Des Moines Metro Area (DMMA).  To be able to make a comparision of similar townhomes, our search was limited to only include 2 bedroom townhomes built in the year 2000 or after, 1000-1200 square feet of living area above ground, and 1.5-2.5 bathrooms.  Data was gathered in regard to the basement; some townhomes had no basement, some had an unfinished basement, and some had a finished basement.  All of the townhomes that fell into the limitations listed above had a one car garage or a two car garage.  Our sample size of 64 included one hundred percent of the listings on REALTOR.com that met our search criteria which yields 0% error ratio.  


Using maps.google.com, data was gathered in regards to the townhomes distance to the nearest school and the nearest freeway/interstate.

Figure 1: Google Map Search
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Once our sample information was complete, we compared each variable to the price of the home calculating the  mean, median, mode, and standard deviation.  The mean shows the average price of the townhome for each category, the median shows the midpoint in the range of values arranged in order according to value, the mode shows the list price most common for that group of data, and the standard deviation shows how much the set of data is offset from its mean.  Our search located properties in eight different communities in the DMMA: Altoona, Ankeny, Bondurant, northeast Des Moines, southeast Des Moines, Pleasant Hill, Urbandale, and Waukee.   

Answering the Research Questions


There were four questions we sought to answer based on our research.

What factors affect price of a house?


There are several factors that affect the price of a townhome.  The following are those variables we attempted to research:

· Location

· Square feet of living area, above grade

· Year built

· Number of bedrooms

· Number of bathrooms

· Garage type, or lack there of

· Basement type, or lack there of

· Proximity to interstate/freeway

· Proximity to nearest public school

· Proximity to waterway or body of water

Our data revealed that homes with a two car garage are priced higher than homes with a one car garage.  The price of a home is significantly lower for homes without a basement, and homes with a finished basement are priced higher than homes with an unfinished basement.  The number of bathrooms does not have a huge affect on the price of the home.  However, homes with more bathrooms do tend to have a slightly higher listing price.  We found that all of the town homes in the sample were built within two miles of an interstate/freeway and public school.  

We noticed in doing the statistical analysis that there were 17 listings in Altoona and 7 in Ankeny that had the same home features and same price.  In comparison with the other data gathered, the price appears to be relatively high in comparision to the other townhomes based on the variable features.  These particular properties had the same builder.  The properties in Altoona were within a half mile for the Prairie Meadows Casino.  The properties in Ankeny, however, were isolated from most major DMMA attractions. We decided to make comparitive charts illustrating the relationship of price to square feet and for our total sample and for a sample excluding these properties.  The charts excluding these listing follow a more logical price pattern (See Appendix 2 and 3). 

Understanding how these variables affect price is especially important to real estate developers, investors, and agents.  There are many other variables that we did not research that also affect home prices.

· Lot size

· Architectural design

· Fireplace

· Landscaping

· Pollution

· Traffic flow/transportation

Proximity to churches, parks/recreation areas, shopping, entertainment, restaurants, airports, landfills, registered sex offenders sex offenders. 

Do water areas play a critical role in the price?


By observation we found that none of our sample subjects had a property line that met a body of water or water way.  However, we do feel this is a variable that will affect the price of a home.  A review of the literature on the influence of externalities on the price of a home revealed that there are latent tendencies in human to habit in locations close to water amenities. According to Nelson G. et al (2005) “ Artificial water canals introduce a water element into the residential environment, but perhaps with less spectacular views and more limited recreation opportunities when compared with most navigable water bodies.”

Does location play a critical role in the price?

This study reveals that certain elements influence the sale price of a property.  We saw how location affects the price by reviewing the mean and median prices of properties by city.  Southeast Des Moines showed the lowest prices in our sample and Altoona and Urbandale show the highest.

Table 1: Price and Location

	Price

	 
	 
	 
	 
	Standard

	City
	Mean
	Median
	Mode
	Deviation

	Ankeny
	 $     125,836 
	 $     109,450 
	 $     107,900 
	 $      29,664 

	Bondurant
	 $     123,900 
	 $     123,900 
	 $     123,900 
	 $             -   

	Altoona
	 $     149,173 
	 $     149,900 
	 $     149,900 
	 $        3,441 

	Pleasant Hill
	 $     133,567 
	 $     135,900 
	 $     109,900 
	 $      23,201 

	Waukee
	 $     132,159 
	 $     119,900 
	 $     116,900 
	 $      18,972 

	Des Moines SE
	 $     111,546 
	 $     111,350 
	 $     109,600 
	 $        2,202 

	Des Moines NE
	 $     132,567 
	 $     112,900 
	#N/A
	 $      36,692 

	Urbandale
	 $     144,574 
	 $     144,922 
	#N/A
	 $      21,502 

	Total
	 $     134,433 
	 $     136,100 
	 $     149,900 
	 $      21,756 


Proximity to the nearest school and interstate/freeway may have an affect on the listing price of homes as well.  All of the sample subjects were located within 2 miles from both, which says that new developments tend to locate near schools and transportation.  Our data showed the price was higher for those properties 2 miles away from an interstate/freeway and were lower for homes 2 miles away from the nearest public school (See figure 4 & 5). Using the regression analysis, schools did not show influence where freeways did.  The correlation coefficient for highway was 0.23 and for schools was 0.09. Coefficients closer to 1 have a stronger mathematical correlation where those closer to 0 do not (Lind et al, 2004; Hester, 2006).  
What factors help to define a strong location?


Our results suggest that important factors to a better list price in some cases appeared initially intuitive but not in all cases.  For example, it was easy to assert that two car garages would sell at a higher price, but freeway proximity did not.  We were able to see that these following factors were present in higher list price properties:

· Two car garage

· Larger square feet

· Finished basement

· Distance to schools

· Distance away from freeways

We also noted that proximity to DMMA attractions may also influence the price. Due to limited resources, we can not statistically conclude this since we did not focus study to this concept.  It provides for further questions of relevant attractions as well.  

Conclusion


In conclusion, there are many factors that influence the list price of a property.  We found that this price was heavily influenced by location, which is the fundamental understanding of realty.  What we found was that certain factors influence the price positively like garages and some negatively like freeways.  Developers looking at building new properties and developments will need to consider these findings in order to maximize profit potential.  

Appendix 1: Price and Variables

	Price

	
	
	
	
	Standard

	Garage
	Mean
	Median
	Mode
	Deviation

	1 Car Garage
	$     113,326
	$     112,280
	$     109,600
	$        4,008

	2 Car Garage
	$     137,887
	$     149,900
	$     149,900
	$      21,528

	
	
	
	
	

	Price

	
	
	
	
	Standard

	Basement
	Mean
	Median
	Mode
	Deviation

	No Basement
	$     118,765
	$     112,590
	$     116,900
	$      15,892

	Basement
	$     146,218
	$     149,900
	$     149,900
	$      14,252

	Finished Basement
	$     180,900
	$     180,900
	#N/A
	$        8,485

	
	
	
	
	

	Price

	
	
	
	
	Standard

	Square Feet
	Mean
	Median
	Mode
	Deviation

	1000-1049
	$     149,794
	$     149,900
	$     149,900
	$           450

	1050-1099
	$     108,261
	$     108,400
	$     107,900
	$        2,606

	1100-1149
	$     134,187
	$     123,900
	$     123,900
	$      23,700

	1150-2000
	$     138,364
	$     137,200
	$     153,900
	$      21,788

	
	
	
	
	

	Price

	
	
	
	
	Standard

	Bathrooms
	Mean
	Median
	Mode
	Deviation

	1.5-1.75
	$     133,575
	$     125,050
	$     107,900
	$      28,886

	2-2.5
	$     134,823
	$     139,961
	$     149,900
	$      18,009

	
	
	
	
	

	Distance to Interstate- All Properties

	
	
	
	
	Standard

	Interstate
	Mean
	Median
	Mode
	Deviation

	Distance (miles)
	1.20
	1.20
	0.50
	0.66

	
	
	
	
	

	Distance to Nearest School- All Properties

	
	
	
	
	Standard

	School
	Mean
	Median
	Mode
	Deviation

	Distance (miles)
	1.09
	1.00
	1.00
	0.44


Appendix 2: Price and Square Feet for All Listings
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Appendix 3: Price and Square Feet for Reduced Sample
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Appendix 4: Price and Distance to Interstate/Freeway

[image: image4.emf]Relationship: Price and Distance to Interstate/Freeway

$0

$20,000

$40,000

$60,000

$80,000

$100,000

$120,000

$140,000

$160,000

$180,000

$200,000

0 0.5 1 1.5 2 2.5

Distance

List Price


Appendix 5: Price and Distance to Nearest Public School
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QNT/554 Rubric for Week Five Learning Team Assignment

Team Project Paper

Team ____
	Criterion
	Unsatisfactory
	Satisfactory
	Exceptional

	Executive Summary and Introduction

Score:____
	The business-related problem or problems that were the subject of the paper were not clearly presented. An analysis related to the importance of the problem to the firm or organization impacted by it was also not clearly presented and neither was evidence to support this conclusion

(0 points).
	The business-related problem or problems that were the subject of the paper were clearly presented. An analysis related to the importance of the problem to the firm or organization impacted by it was also clearly presented. Evidence to support this conclusion was also presented.

(1 point)
	The business-related problem or problems that were the subject of the paper were clearly presented. An analysis related to the importance of the problem to the firm or organization impacted by it was also clearly presented. Evidence to support this conclusion was also presented. In addition, implications related to other related issues were presented.

	Statement of Hypotheses that Would Be Tested

Score:____
	Relevant null and alternative hypotheses were not presented.

(0 points).
	Relevant null and alternative hypotheses were presented.

(1 point)
	Relevant null and alternative hypotheses were presented. In addition, the theories that supported the formulation of these hypotheses were presented.

(2 points)

	Relevant Dependent and Independent Variables

Score:____
	Relevant dependent and independent variables were not presented.

(0 points).
	Relevant dependent and independent variables were presented.

(1 point)
	Relevant dependent and independent variables were presented. Criteria for determining the relevance of these dependent and independent variables were also presented.

(2 points)

	Sample Size Determination and Survey Instruments

Score:____
	The criteria for selecting the subject population and sample selection procedure were not explained. The criteria for determining the sample size was not presented. All relevant survey instruments and data sources (primary and/or secondary) for the dependent and independent variables were not presented. 

(0 points).
	The criteria for selecting the subject population and sample selection procedure were explained. The criteria for determining the sample size was presented and the sample size was calculated. All relevant survey instruments and data sources (primary and/or secondary) for the dependent and independent variables were defined.

(1 point)
	The criteria for selecting the subject population and sample selection procedure were explained. The criteria for determining the sample size was presented, and the sample size was calculated. All relevant survey instruments and data sources (primary and/or secondary) for the dependent and independent variables were defined. In addition, alternative data sources and surveys were included.

(1 points)

	Methodology Used To Test Hypotheses

Score:____
	The methodology that would be used to test the hypotheses was not clearly presented.

(0 points).
	The methodology that would be used to test the hypotheses was clearly presented. Examples included tests related to the mean, proportion, comparing the means or proportions of two populations, ANOVA, and regression analysis.

(1 point)
	The methodology that would be used to test the hypotheses was clearly presented and was carried out. Examples included tests related to the mean, proportion, comparing the means or proportions of two populations, ANOVA, and regression analysis. 

(1 points)

	Conclusions and Recommendations

Score:____
	Conclusions and recommendations were either not presented or did not follow logically from the main points in the paper.

(0 points).
	Conclusions and recommendations were presented and were logical based on the main points in the paper.

(1 point)
	Conclusions and recommendations were presented are logical based on the statistical analysis and other main points in the paper. Areas for further research were also identified.

(2 points)

	Appendix

Score:____
	Supporting documents, survey methods, and data were not attached.

(0 points).
	Supporting documents, survey methods, and data were attached.

(1 point)
	Supporting documents, survey methods, and data were attached. Spreadsheets and other materials used to complete statistical analyses were also attached.

(1 point)


Maximum Points Possible:  10

Total Points Scored: _______
































































