Geocoding in ArcGIS: The Spread of Target and Walmart
(edited 5/21/10, C. Riihimaki, Drew University)

Overview:
“Big box stores” like Walmart and Target have spread across the US in recent decades, with particularly rapid spread since the 1980s. To see animations of new Walmart and Sam’s Club stores through time, visit http://projects.flowingdata.com/walmart/. A corresponding animation shows the expansion of Target stores: http://project.flowingdata.com/target/. There are numerous geographic questions that these animations motivate, including
· How does the distribution of stores reflect the companies’ business strategies?
· Are there regions that have an overabundance or dearth of stores?
· Is there a difference in the types of populations that the two companies (Target vs. Walmart) hope to reach?

If we can load the store locations into ArcGIS, we can compare the store locations with census data to develop and test hypotheses about Target and Walmart geography. Happily, the developers of these animations have made available the store locations on the FlowingData website:
Target: http://flowingdata.com/2009/10/22/target-store-openings-since-the-first-in-1962-data-now-available/
Walmart: http://www.econ.umn.edu/~holmes/data/WalMart/store_openings.csv 

Notice that the data include store locations, but not as latitude and longitude. Instead, we will need to convert the location data that we do have, zip codes and/or city names, into their geographic location. This process is called geocoding.

Tasks: 
1. Download and prepare your data: From the links above, download the store data. You can do this by copying and pasting into Excel spreadsheets, making sure that each column is a unique attribute, and each row is a new store. Save two tab-delimited text files, one called Walmart.txt (with the Walmart data!) and the other called Target.txt (Target data!).

We could compare the store locations to demographic data on a variety of spatial scales, from the state level down to the neighborhood level. For our purposes here, let’s look at the state-by-state distribution of stores.

2. Geocoding: To geocode addresses or other non-coordinate locations, we need the locations (that was Step 1) and a “decoder”.
a. To begin, start ArcMap. In the Tools menu, point to Geocoding, and select Address Locator Manager.   
b. Next, select Add… in the Address Locator Manager dialog box.  Under the Look in pull-down menu, select GIS Servers, and choose Add ArcGIS Server.  
c. Select Use GIS Services.  Select Internet and enter the following Server URL: http://tasks.arcgisonline.com/arcgis/services. Click Finish.   Select arcgis on tasks.arcgisonline.com. From the Locators folder, choose the North American addresses locator.
d. Next, geocode your addresses using the Geocode Addresses command under the Tools>Geocoding menu. If over 90% of the addresses are matched, do not worry about a few tied or unmatched stores.  However, if you have <90% matched, please see me for assistance.
3. Mapping: Generate two maps, one each to show the locations of Target and Walmart stores. Put the maps into the same layout in a single map document by using two data frames. Use a graduated color symbol to show the decade in which each store opened.
4. Interpretation: One last step is to provide an interpretation of the store distributions. There are numerous factors that might influence a company’s strategy on locating stores. Test whether Walmart and Target use the simplest strategy: put more stores in regions with more people.
a. Perform spatial joins to determine the number of stores in each state.
b. Use the graphing function of ArcMap (Tools>Graphs>Create…) to create scatter plots to show each state’s population versus number of stores, one plot for Target and one for Walmart.
c. Make a third map document showing the number of stores per person across the country by normalizing the data.

Deliverables:
1. All map layers used in your map document.
2. Your map documents (mxd).
3. The text files of Walmart and Target stores created in Step 1.
4. A Word document with your three maps (Steps 3 and 4) pasted in as JPEGs, your scatter plots (Step 4) pasted as PNGs, and a very brief assessment of the scatter plots. In your written assessment, please answer 1) whether each company follows the expected strategy that more stores should be placed in regions with more people, and 2) whether there are states that seem to show unexpected (high or low) numbers of stores.

Follow-up Assignment:
You and a classmate have been hired as GIS consultants to write a report explaining the Target and Walmart data. You may choose whether the group who hired you is 1) an environmental group concerned about the growth of “big box stores,” or 2) a developers group interested in future business opportunities for big box stores. The report should be no more than 5 pages, including any graphics (maps and/or plots). Your report should have 1) an introduction outlining the report contents, 2) a description of your GIS methodology, 3) the results of your GIS analyses, and 4) your interpretations. The group that hired you would like a specific recommendation: where should we focus our future conservation or business efforts. This should be as professional as possible, so make sure your graphics are compelling and aimed at the audience in question, and make sure that you have proofread your text!

Teaching Notes:
Depending on specific learning goals and available time, this assignment can be shortened by giving the students the pre- or post-geocoded data, rather than having the students download and geocode the data themselves. The follow-up assignment can also be left as a class discussion instead of a formal homework assignment.  The results of the follow-up assignment should be discussed so that the students can talk through how the reports differ based on who their clients were.

You can create other Address Locators instead of the ESRI online locator described above. For example, in the past I have used a shapefile of US cities downloaded from www.nationalatlas.gov. The ArcGIS Online address locator may require an “Address” attribute for the Target data set; if so, make a column called “Address” that remains empty.  That step is enough to trick the address locator. 
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