Geographic Information Systems in Public Health
Geocoding Lab by Tom Talbot
Spring 2009 (Revision 1)
Goals: 

Learn about address standardization

Do automated geocoding using MapInfo GIS and street reference files 
Do interactive geocoding using MapInfo GIS software and street reference files

Do manual geocoding using Real Property data

Do manual geocoding using other sources of data ie. paper maps, USGS Digital Maps
Calculate distances
Measuring geocoding positional error
Read: 
Article by Cayo MR, Talbot TO  Positional error in automated geocoding of residential Addresses, Dec 2003

this can be found at the International Journal of Health Geographics Web site at

 http://www.ij-healthgeographics.com/content/pdf/1476-072X-2-10.pdf.  The article may also be available on the Thomas Talbot web site at albany.edu\faculty\ttalbot.
also read  Chapters 2 and 3 in GIS and Public Health by Cromley and McLafferty

Note: The files we use in this example may change in the GIS in Public Health Class from year to year. Some of the screen shots may or may not have the correct file name.  If you have any question contact Tom Talbot at tot01@health.state.ny.us.  Any updates to the lab will be posted at albany.edu\faculty\ttalbot
Lab Write-up:  I have listed exactly what you need to include in the write-up you provide. They are listed 1-9 in red in the lab exercise.  Make sure you use the correct distance units. The lab write-up is due April 10, 2008.  You can either email it to Tom Talbot or if you finish it by April 8th give it to him in class.
Lab Exercise:
           Launch MapInfo

           File -> Open table ->
                      I:\faculty\Tom Talbot\geocode\Albanycounty           (County Boundary file)
                      I:\TRANSPORTATION\Streets\ALIS07_05 \bycounty|ALBA_ALIS072005s     (NYS ALIS Street File)

I:\boundaries\zips\NYSZIP2004                ( 2004 ZIP Code Boundaries)
use the zoom (magnifying glass) and pan (hand) tools to get  screen that looks something like this
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Now open

I:\faculty\Tom Talbot\geocode\people

This brings you to the browser window and you will see a listing of residential addresses you will be geocoding. The number of records in the table is listed in the lower right hand corner of the browser window. 
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You now need to modify the people table to create a field to store the results of how each address was geocoded or there is a code of indicating why the record did not get geocoded.   You will be unable to edit the people table so you will need to save the people file to your flash drive giving it a new name.  Once you have saved it to your flash drive open your new table  and close the people table.

Table-> maintenance table-> structure->modify table  your new people table
Add field result_code  

Decimal 
Width 8  Decimals 0
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Next you do automatic geocoding of the table
Table->geocode

Fill out the boxes as follows.  You will need to fill out the Optional boxes before you can fill out the 

Boundary Column box.  The file you will be geocoding will be on your flashdrive.
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Select Options type in Result_code 
This allows MapInfo to provide information in the result_code column on the steps used to geocode the address. 
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Select OK to start the automated geocoding.  You should get the following results when it is finished
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Next geocode the remaining addresses interactively.

Choose the Interactive mode.  Also change the symbol and symbol color to something else
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Select OK and you will interactively go through 80 addresses picking the best possibility.  Choose the street name that looks best and click OK. If your choices are ambiguous or not presented in the list of possible addresses select ignore and go on to the next address.  Ambiguous addresses are ones where the ZIP codes are different or there is more than one street with a similar name.  You may have to scroll up or down the list to find an appropriate match. 
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1.
Open the Map Window and view a map of your geocoded addresses
Calculate the number of addresses in your file that were given each result code using SQL Select.
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Press OK and you will see the counts for the various result codes.  The definition of the result codes are provided at the end of this document. 
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          1.   Save your result code counts and provide it with lab write up.
2.

Next you will use real property data to locate people and addresses
In this exercise you will need to locate the following people who live in Albany County

Mike Zdeb

Glen Johnson  


(Glen Johnson owns more than one property.  Use the property he owns on Forest for this exercise)
Francis Boscoe

Thomas & Anne Marie Talbot

You will determine the nearest hospital to each one of these people and calculate the distance as the crow flies to the nearest hospital in miles for each one of them.  
You can change the units MapInfo uses for measuring through  

        map->options
 2. Include the instructor name, hospital and distance in miles in the Lab write up
For example to find Mike Zdeb

Open the real property file in a map window. I:\land\real property\ alba02ea 

Next open the hospital file I:\health services\Hospitals\NYS Hospitals2003.tab
The screen should look something like this the red spot is a hospital
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Next run:

Query -> select

In this query you will select all records where the character string “ZDEB” is found in the owner1 field
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Click in the box next to Mike Zdeb Real Property record

Go to the map window and Zoom in so you are only seeing one city block of data

Query -> find selection
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You will notice that Mike’s address is now highlighted.
Use the i tool and click on Mike’s real property point to make sure you got the right person.

Next zoom out and use the measuring tool to figure out the distance to the closest hospital.   Identify the hospital by using the i tool.
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Hints:

If you do not find the instructors address in the 2002 Real property file listed above you could try the property files for 2003 or 2006.  MapInfo is sensitive to upper case and lower case letters.  So before doing the query you might want to browse the file to see how the names are listed. In some years of the real property data the second owner of the property is listed ie. Thomas Talbot & Anne Marie Talbot while in other years of the data only one name is listed.  The 2003 and 2006 Albany real property data can be found at:
I:/Faculty/Tom Talbot/Geocode/alba03realprop.tab ,   I:/Faculty/Tom Talbot/alba06ea.tab
3.

Measuring the accuracy of automated geocoding

Each student is assigned 5 addresses that were automatically geocoded in the people file. Measure the distance between the geocoded address and the center of the actual house in meters.  This is an estimate of the error.  See figures in article by Cayo and Talbot for more information on measuring error.
Students with last name starting with A should look at the addresses with ID_SPH 10-15.  Student with last names starting with B should look at records 20-5 etc. The assignments for the records you should look at thus start 10 for A, 20 for B, 30 C, 40 D, 50, E, 60 F, 70 G, 80 H, 90 I, 100 J, 110 K, 120 L, 130 M, 140 N, 150 O, 160 P, 170 Q, 180 R, 190 S, 200 T, 210 U, 220 V, 230 W, 240 X, 250 Y, 260 Z 

If you have made a valiant effort and can not locate the correct location for the address or if the address was not automatically geocoded mention why you could not calculate the error for the address and move on to the next record until you have successfully measured the positional accuracy of 5 addresses that were geocoded automatically.

To open the aerial photography open the file I:\2001_OrthoIndex83
Next use the flash tool and click on the map

The photo will show up if you are zoomed in far enough.  You now should be able to determine the correct house using the photo and the real property points.
(3.) Include the ID#, Address and positional error in meters for the 5 addresses in your lab write up
4.

You have previously determined the closest (straight line distance) hospital to Tom Talbot’s house.

Use an online Mapping program such as Mapquest.com to estimate the driving distance in miles and driving time from Tom Talbot’s house to this hospital. Also indicate what online site you decided to use.  Include in the lab write up 
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5.
The Veterans Hospital in Albany has not been geocoded. 

Using the USGS Topographic maps determine the latitude and longitude of the Veterans Hospital which is located some where near Albany Medical Center.  In order to get the coordinates go to 
               MAP->OPTIONS

And fill out the popup box as shown below.  Make sure you pick degrees for the coordinate unit. Go back to the Map Window and move the curser around.

You will notice the coordinates change as you move the curser.
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Next:     File->open   I:\Land\usgs_quads New\Index_usgs24.tab
Click on the Flash Tool (the icon that looks like a lightening bolt)
Zoom in around Albany Medical Center
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Place the curser over the center of the Veterans Hospital Building

5. Record the coordinates in Latitude and Longitude from the bottom left hand corner of the screen while your curser is located on the Veterans Hospital. Include in your lab write-up.
6.
While you are still in this screen place the curser at the center of the Albany Meds Building. Record the coordinates. Measure the distance between the centers of the two hospitals in meters. 7. Include the distance in your lab write-up.
7.
Using paper maps locate Northway Mall in the Town of Colonie.  You can find a paper map in the fron of most telephone books.  Find Northway Mall using the street and Aerial Photos in MapInfo.   8. Record the coordinates of the approximate center of the mall in your lab write-up.  
8.
Briefly describe what are the advantages and disadvantages of using real property versus using TIGER street files derived from the US Census?   To help answer this question there are several articles on the CD you were given relating to geocoding along with text book by Cromley and McLafferty.

9.
You were asked to geocode the people file.  First you used automated methods of geocoding and then went through the file and did interactive geocoding.   Once you finished this process some of the addresses still remain that were not geocoded.  Select three addresses which were not geocoded by either method and list the addresses. Explain why the addresses may not have been geocoded.  You can use the result codes or other methods to select these addresses.  How might you try to geocode these addresses using manual methods? Dff
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Correcting Inaccurate Town Names

Maplnfo's last geocoding step is to determine in which region to place a matched street address.
Maplnfo only takes this step if you have so specified when you set up the geocoding process. It is
common to use town or city name as the refining boundary. This causes problems because people
often do not use the town name which the Census Bureau assigns to their address. Since almost all
electronic maps of the United States are based on Census Bureau maps, this will cause problems.

For example, the address “50 Wolf Rd., Albany, NY” is actually in the town of Colonie. Thus the
address town name in the target address will not match the appropriate town in the source file
against which it is being geocoded.

One way to deal with this problem is to enable the Try Searching In A Different Boundary option on
the Geocode Options dialog box. When this option is enabled, Maplnfo will geocode an address to
whatever boundary that address is in, providing that address is in only one boundary. When the
address is in more than one boundary, the geocoding will fail.

Another way to deal with this problem is to use the postal code as the refining boundary, rather than
the town or city name.

Correcting Geocoding Errors Using Result Codes

Specify a numeric field (Geocode Options dialog box) in which Maplnfo will write a code indicating
which steps were taken to geocode the record or why the record did not match. These codes can be
very useful in catching “false positive” matches and in improving the “hit” rate by diagnosing
problems and correcting them.

The return code is a three-digit number, with each digit indicating a particular aspect of the
geocoding operation.

Maplnfo “scores” each record on each aspect and adds the three numbers together to get the result
code for that record. For example, a result code of 122 means:

¢ The address was found in one other boundary: 100
¢ The exact address range was not found: 20
«  Abbreviation file substitutions were made: 2

These tables indicate the significance of each element in the code.

<0 Not matched
0 Not tried
1 Exact match
>1 Inexact match

The return codes have been designed so that non-matches will have a negative value and matches
will have a positive value. A record which has not been tried will have a return code of zero.
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1 Exact match found

2 Abbreviation file applied

3() Exact match not found

4(9) No street specified

5 User picked a name from the list

Codes indicating how Maplnfo has treated street names appear in the one’s place of the result code.

00 Exact address range and side of street found

10 Address range found, but could not determine side of street

20 (+/-) Address range not found, but within minimum and maximum ranges
30 (+/-) Address range not found, but beyond minimum and maximum ranges
40 (+/-) Address range not specified, but matched to minimum range

50 (- Streets do not intersect

60 (-) Signifies the row has no object

70 User picked an address from the list

Codes indicating how Maplnfo has treated address ranges appear in the ten’s place of the result

code.
Refining-Boundary Codes
100 (+/-) Address range found in only one boundary other than specified boundary
200 (-) Address range found in more than one boundary other than specified
boundary
300 (+/-) No boundary specified, but found in only one
400 (-) No boundary specified, and found in more than one
500 Exact street address found more than once in the specified boundary
600 User picked a boundary from the list
1000000 (+/-) User typed something new

Codes indicating how Maplnfo has treated refining boundaries appear in the hundred’s place of the
result code.
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Once you have result codes, you need to find out how your records were handled. You can use the
following SQL Select statement to find out which result codes appeared in your table and how many
records were returned with each code value:

Select columns Result_Code, count(*)

from tables SomeData

group by columns Result_Code

The resulting query table will have a row for each different three-digit result code and a count of how
many records had that code. You can then use Select or SQL Select to select all the records with a

particular code. You can then browse these various selections and determine how to handle each
class of records.

Examples of Result Codes
675 User pick street name, address range, and boundary.

101 Exact match found in exactly one boundary other than boundary specified.

Putting Latitude/Longitude Coordinates on a Map

You may have a file that already contains X and Y coordinates, but not the point objects themselves
that you want to display in Maplnfo Professional. While the geographic information exists in the
table, Maplnfo Professional needs to create points to represent these coordinates before displaying
them in a Map window. The Create Points command under the Table menu allows you to create
points for each record in your database that has X-Y coordinate information.

Note: Maplinfo Professional uses the coordinate fields in your table to create point objects. Records
that already have graphic objects associated with them will be skipped during the Create
Points operation.

For example, you have a table showing transmitter tower locations that was created by recording
coordinates using a global positioning system. You want to display the locations on a map in
Maplnfo Professional. The table already has X and Y coordinate information but Maplnfo

Professional cannot display this information until you create points for that coordinate data that
Maplnfo Professional can read.
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