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This week and next we will use ArcGIS to develop a hedonic house price model for the single-family 
housing market in Rutherford County. Our first step is to geocode our housing data: we will use street 

address to place each house in the correct location on the map.  

I. Geocode a data table with street address information 

Census provides a good set of instructions on geocoding with ArcGIS and TIGER shapefiles, though some 

of the web links in the instructions are now dead:  

Document 1: S:\TEFF\450\2020\arcview6\Geocoding.pdf [link] 

Start by acquiring the TIGER/Line shapefile you’ll need for geocoding addresses in Rutherford County. 

Go to: 

https://www.census.gov/cgi-bin/geo/shapefiles/index.php      

Download, under Relationship Files, the Address Range-Feature Shapefile for Rutherford County. 

Follow the directions in Document 1 above to Create Address Locator from the shapefile you downloaded.  

In the directory S:\TEFF\450\2020\arcview6\ there are other files we will use tonight. Copy the entire 
S:\TEFF\450\2020\arcview6\ directory to your My Documents folder. Load all of the shapefiles into 

ArcMap. Also add the data table ruth2000.dbf; this table contains the house price data we will use. Follow 

the instructions in Document 1 above to geocode ruth2000.dbf. You will need to pick the field mailaddr 
for Street and mailzip for Zone.  

 

Table 1: Field names in ruth2000.dbf 

variable description 

CITYNAME city name 

YR year of sale 

COUNTY county 
PRICE sale price 

LNDVAL appraised land value 

IMPVAL appraised improvements value 

AGE age of home at time of sale 
YRBLT year actually built 

EFYRB effective year built 

SQFT square feet 
ACRES acres (not accurate) 

MONTH month of sale 

SOUND dummy: sound condition==1 
VACANT dummy: vacant at time of sale==1 

DRYWALL dummy: interior walls are drywall==1 

BRICK dummy: exterior walls are brick==1 

SEWER dummy: connected to sewer==1 
LEVEL dummy: built on level lot==1 

PRACC dummy: poor road access==1 

MAILADDR mailing address 
MAILZIP zip code 

 

 

 

http://capone.mtsu.edu/eaeff/450/Geocoding.pdf
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
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II. Variables measuring proximity to a feature 

a. Creating a dummy variable 

Click on View on the top menu, then click on Data Frame Properties near the bottom of the drop-down 

box. A dialog box appears: under the tab labeled General, enter Miles in the box for Display. Click OK.  

 

Next right click on the geocoded ruth2000 layer and select Open Attribute Table. Click on the icon at the 

left on the menu bar of the attribute table, and then select Add Field in the drop-down menu. Call your new 

field rail25mile, and give it the type Double. Right-click the field name and then select Field Calculator in 
the drop-down menu. Enter the numeral “0” in the formula box, and then click OK. 

Now go to Selection on the top menu bar, and click on Select by Location. A dialog box appears. In the first 

box, enter “Select features from” then click the small box next to the name of your geocoded home data. In 
the next box pick the layer TNrails. Then, for “spatial selection method”, select “are within a distance of 

the source layer feature.” For the distance, pick 0.25 miles. Click OK. 
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Return to the attribute table, right-click the field name and then select Field Calculator in the drop-down 

menu.  

 

 

Simply enter the numeral “1” in the formula box, and then click OK. 
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Close the attribute table and de-select the homes by going to the top menu bar, clicking Selection and then 
Clear Selected Features.  

We can repeat this procedure to get new fields indicating whether a home is within a distance of airports, 

interstate highways, water, etc. The point landmarks shapefile (tl_2014_47_pointlm) has a field in the 
attribute table called MTFCC, which gives a code for the kind of landmark. The code descriptions are given 

here: 

https://www.census.gov/library/reference/code-lists/mt-feature-class-codes.html   

So, for example, you believe that proximity to a cemetery would affect house price, and you wish to create 
a dummy variable for all homes within 1/8th of a mile of a cemetery. Open the layer properties window for 

tl_2014_47_pointlm, and click the Definition Query tab. Using the Query Builder, restrict the displayed 

points to cemeteries ("MTFCC" = 'K2582'). Now, using the steps we did previously for railroads, select the 

homes within 0.125 miles, add a field to the attribute table, and use the field calculator to create a dummy 
variable. 

b. Calculating distance to nearest point on feature. 

In ArcToolbox, click Analysis Tools, then Proximity, then Near. In the pop-up box, use your geocoded 

house point shapefile for the Input Feature, and use tl_2014_47_areawater for the Near Feature. Click 

OK. You will now have two new fields added to your attribute table: NEAR_FID and NEAR_DIST. The 
first of these tells which of the polygons in the areawater shapefile is nearest, and the second tells the 

distance.  

III. Add XY coordinates to attribute table 

Open ArcToolbox (the red box icon on the top menu bar). In the toolbox table of contents, click the box for 

Data Management Tools and then click the box for Features. The top hammer icon says Add XY 

Coordinates—double-click this. In the resulting dialog box, activate the drop-down menu and pick your 
geocoded homes file, then click OK. ArcMap will then add two new fields to your dbf file: point_y (latitude) 

and point_x (longitude).  

https://www.census.gov/library/reference/code-lists/mt-feature-class-codes.html
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IV. Spatial Join to polygon data 

It’s often useful to include Census data in a home price model. This can be done through a Spatial Join. 
The shapefile ruthBG contains a few variables, at the block group level, from ACS 2014 5-year sample. 

The fields are described in S:\TEFF\450\GIS\week4\ruthBGfields.csv; you might find it worthwhile to 

collect other fields, relevant to housing, for this exercise. 

Click the box in the toolbox table of contents called Analysis Tools, then the sub-box called Overlay. 

Double-click the hammer icon for Spatial Join, and in the resulting dialog box, pick your geocoded homes 

file as the Target Feature, then ruthBG as the Join Features.  For Match Options pick INTERSECT. Then 
click OK. Look at your attribute data to see what you now have for each home.  
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Not all of your homes were successfully geocoded, so that you have values equal to zero for the census 
fields and values equal to one for latitude and longitude. The following steps will remove these. First, 

double-click on the name of your file to bring up the Layer Properties dialog box. Click the tab for 

Definition Query and then the button for Query Builder. Double-click the field “status” and then click the 

button for Get Unique Values. Click the symbol for “not equal to” (<>) and then click “U” (unmatched). 
Click OK. Click OK again. Now extract your data to a new shapefile (right-click on file name, then Data, 

then Export Data), and bring this new shapefile in the view, removing the old one. 

Once you have created sufficient location-related variables in the attribute table, export the attribute table 
as a dBase format file. Save it on your computer in a location where you have write permission.  

V. Estimating a hedonic house price model 

Next we will use the geocoded housing shapefile to estimate a hedonic house price model. We will estimate 

the model with Excel or R, and then use ArcGIS to view model results. The explanation that follows is for 

Excel. The use of R will be demonstrated in class. 

Open Excel. Open the dbf file that you just created, and immediately save it as an xls file. Add several 

worksheets to the workbook. 

 

 

Begin to set up a worksheet for linear regression. Copy the column for ‘PRICE’ and paste it in the far left 

column of a blank worksheet. Next to ‘PRICE’ paste all of the variables that you wish to use in your 

regression explaining PRICE; you may paste these one at a time or severally—the important point is that 
all of the variables lie side-by-side in a block. Not all of the variables in the dBase file would be suitable 

explanatory variables (definitely don’t use any character variables, and don’t use ACRES or IMPVAL). 

You will wish to transform some of the Census variables by normalization (i.e., divide the values by 
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population, households, or housing units, as appropriate). Be sure to convert the cells from formulas to 
values, and then be sure to convert any cells that say ‘#DIV/0!’ to zero. 

Once you have a worksheet set up, go to that sheet and click the “File” tab at far left. Click the button for 

“Options”, and you will be presented with a new menu box. On the left is a list of options—click on “Add-

Ins”. Yet another menu box will appear—highlight “Analysis ToolPak” and click “OK”. Now click the 
“Data” tab toward the top middle of the Excel view. On the far right you should now have a “Data Analysis” 

icon. Click this, then highlight “Regression” in the resulting list, and click “OK”. 

A ‘Regression’ window opens (see following screen shot). With the cursor blinking in the ‘Input Y Range’ 
box, highlight cell A1, where the word ‘PRICE’ stands. Hold down the ‘Shift’ key and the ‘Control’ key 

and hit the down-arrow key one time: the entire range of price figures should now be represented in the 

‘Input Y Range’ box. Now click in the ‘Input X Range’ box, so that the cursor is blinking there. Hold down 
the ‘Control’ key and hit the ‘Home’ key to return to the top left corner of the worksheet. Then click cell 

B1, the cell containing the name of your first explanatory variable. Hold down the ‘Shift’ key and the 

‘Control’ key and hit the ‘End’ key one time: the entire range of explanatory variable figures should now 

be represented in the ‘Input X Range’ box. Next put a check mark next to ‘Labels.’ Click the white circle 
next to ‘Output Range’ and then click a cell in row 1, in a blank column perhaps two columns beyond your 

last explanatory variable. Finally, click ‘Residuals.’ Click OK to run the regression. 

 

 

 

The regression results will be similar to the following screen shot: 
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There are four items worthy of special attention: 

1. The ‘R Square’: this figure gives the proportion of the variation in PRICE explained by the model. 

If it equaled one (it never should) it would mean that the model explained 100% of the variation in 

price; if it equaled zero (it never should) it would mean that the model explained none of the 
variation in price. 

2. The ‘Coefficients’: one is really interested in the sign of the coefficients. If positive, then an 

increase in the explanatory variable leads to an increase in price; if negative, then an increase in the 
explanatory variable leads to a decrease in price. 

3. The ‘P-value’: this gives the probability that the true value of the coefficient is zero (i.e., that the 

explanatory variable has no effect on price). In general, if the P-value is less than 0.1, we consider 
that the true value of the coefficient is not zero.  

4. The column of ‘Residuals.’ The residual is the difference between PRICE and the predicted PRICE. 

If the residual is positive, then PRICE is higher than one would have expected, given the values of 

the explanatory variables; if the residual is negative, then price is lower than one would have 
expected, given the values of the explanatory variables. 

Copy the entire range of predicted PRICE and residuals, and then paste this range in your original worksheet 

(the one with all of the data brought in from the dBase file), in the two blank columns adjacent to your data 
(see screen shot below). Go to cell A1 (shortcut: simultaneously press ‘Control’ and ‘Home’), then press 

‘Shift’, ‘Control’, and hit ‘End’ one time. The entire block of data should now be highlighted; copy this 

block of data to a blank worksheet. Save your Excel file (make sure you can find this file).  
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Now we will read the file in ArcMap. Double click on the menu bar icon that looks like a plus sign on a 

yellow diamond to bring in your Excel file. Then right click on the filename in the table of contents and 

click Display x,y Data  in the drop-down menu. Select point_X and point_Y as the x and y coordinates. You 
will see that you created an “event theme” in the table of contents; save this as a new permanent shapefile.  
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Maps and regression output due March 30.  

Next week is Spring Break, and when we return on March 16, we will have the Book Report presentations. 

I expect from each of you a 6-12 page paper (double-spaced, 11 point scalable font), and a short (five 

minute) presentation. Please prepare a PowerPoint to help the class better follow your presentation. You 

don’t need to tell us everything about the book, just focus on what you think are the most interesting 
insights.  

The week after the presentations, March 23, we will pick up again the analysis we worked on today. On 

March 30, I would like to see group presentations based on the following:  

Normalize your predicted Price with actual Price. When this ratio is high, the property was potentially worth 

much more than what was paid for it. Identify properties that are particularly good or bad deals. Try to think 

of new explanatory variables that might explain why these observations are high or low. Make up to three 

maps to show to the class next week, along with your regression output. Be prepared to explain what your 
coefficients mean and why you used the explanatory variables you did. Identify a specific property that you 

think would have been a good purchase; try to include a photo of the property (Google StreetViews, for 

example) and find some more information (Zillow, etc).  


