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SAS® PROC GEOCODE By Example: A Case Study

~ Louise S. Haddeh, Independent Consultant

Ms. Hadden has been using SAS® since the earth was a
primordial soup, and still has her V5 manual (albeit in
tatters). She spends much of her time supporting
statistical analyses, specializing in complex reporting and
visualizations in the Life Sciences. In her spare time, she
volunteers at a local animal shelter, walking her own dog,
taking pictures, and reads voraciously.. She is also the girl
with the SAS tattoo!
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Ad’*EIress geocoding, or simply geocoding, is the
prc>ges.=s;.f>f takinga text-based description of a
location, such as an address orthe name of a
place, and returning geographic coordinates,
frequently a latitude/longitude pair, to identify a
location on the Earth's surface.”

Wibé(ipedia
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Presenter Notes
Presentation Notes
So what is geocoding? Essentially it is just obtaining geographic coordinates, x/y or lat/long, to identify a location. We are all familiar with Google Maps and their API, which is great, but today we are going to talk about SAS’s extensive geocoding capabilities and how you can combine the results of PROC GEOCODE with YOUR data. Incidentally, these geographic capabilities underlie the amazing Visual Analytics technology that has to be seen to be believed, as well as SAS Viya, but it’s also available to you in Base SAS. The map shown here was created using geocoded data combined with measure data created via PROC GEOCODE, and visualized using PROC SGMAP – all in BASE SAS and data driven.
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Presenter Notes
Presentation Notes
Location, Location, Location. I’m sure you’ve all heard this tired old phrase a hundred times, but in this case, it’s true! A CMS project I worked on for CMS is a project called “Improving Nursing Home Compare”, a public facing website with a vast store of data on CMS assets. Among innumerable tasks each month we collect disparate data sets, analyze data, and provide data to populate a CMS website (Care Compare).  Our client (CMS) wanted location information (x, y, lat, long) attached to each of the 15,000+ Medicare funded nursing homes in the United States, adding to data we already provide for the website on a monthly basis.


INTRODUCTION

Obtain address data, lookup data, and any “helper” data files

Geocode addresses, bin response data, calculate distances
‘!
|

Report out on geocoded addresses, map addresses
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Presenter Notes
Presentation Notes
I had used PROC GEOCODE extensively when it was a part of SAS/GRAPH, and was able to map our process out – Obtain address data, lookup data, and helper data files; geocode addresses, bin response data, and calculate distances; and finally report out on geocoded addresses, and potentially map addresses.



Fun Fact 1 Regarding SAS PROC GEOCODE

SAS PROC GEOCODE is part of BASE SAS, no
longer part of SAS/GRAPH

Fun Fact 2 Regarding SAS PROC GEOCODE

SAS PROC GEOCODE is not restrictedto
geographic ent in the United States
e |

-

Fun Facé:t v I%egarding SAS PROC GEOCODE

SAS PROC GEOCODE can be used to
standardize your address data


Presenter Notes
Presentation Notes
Since PROC GEOCODE is the hero of this presentation, we’ll first discuss some general concepts before diving into our case study. The procedure produces x and y coordinates for matches between your data and the lookup table.  SAS geocoding is available at the city, zip, zip+4, street and custom levels. Geographic processing in SAS in general has recently undergone some major changes: PROC GEOCODE has been available in SAS/GRAPH since Version 8.2, and recently became available in BASE SAS with a number of other tools in Version 9.4 Maintenance Release M5. It’s not restricted to geographic entities in the United States, and, it’s not just for mapping! You can standardize address data, and use geographic data as covariates, for example.



PROC GEOCODE “Helper” Data Sets

\o SAS provides city and zip level datasets in the SASHELP folder

SAS provides a very limited street level data setin SASHELP

4

SAS provides a link to files required for street level geocoding and
more on SAS MAPSONLINE
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Presenter Notes
Presentation Notes
SAS provides city and zip level datasets in the SASHELP folder, and very limited street level data set in SASHELP – a county in NC which just might be Wake County, where SAS is located – someone has a sense of humor! SAS also provides links to files required for street level geocoding and more on SAS MAPSONLINE, which we will briefly discuss later.



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */

type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RO ~Sge
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Presenter Notes
Presentation Notes
So, let’s dive into the code (my favorite thing to do) This first line in the code speaks for itself – invoking the procedure, but as with most SAS procedures, you’ve got options! For example, you can specify alternative variable names for address information, specify the look up data sets, specify the method of geocoding, describe how IP addresses being geocoded should be treated, etc.  As this is a relatively short presentation, I’ll just show a few relevant options in our example, but I urge you to look at the SAS documentation for more information.



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */
type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RUN; |
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Presenter Notes
Presentation Notes
On this line, we specify the geocoding method – for our case study, this is STREET



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */
type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RUN; |
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Presenter Notes
Presentation Notes
This line specifies the file with input addresses, geographies such as zip, city or county, IP addresses, etc.



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */
type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RUN; |
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Presenter Notes
Presentation Notes
This line specifies the name of the output data base. You can add additional variables (other than X/Y coordinates and a match report) by using the ATTRIBUTEVAR statement, which lists non-geocoding variables in the lookup data set that are to be added to the output data set. 



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */
type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RUN; |
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Presenter Notes
Presentation Notes
This line specifies any “helper” data bases, such as a street type or direction lookup data set, in this case we are using the street type normalizing file.



PROC GEOCODE

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /*_Pr;gggy street lookup data set */
type=SASHELP.GCTYPE; /* LookupdaTa set-added street type */
RUN; |
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Presenter Notes
Presentation Notes
This line specifies any “helper” data bases, such as a street type or direction lookup data set, in this case we are using the street type normalizing file.



Required Data Sets for Case Study

\o Address Data: Nursing Home Data Base from Care Compare (CMS)

Street Lookup Data: Tiger Files
‘!
|

/9 Street Type Standardization File: SASHELP.GCTYPE



Presenter Notes
Presentation Notes
For today’s presentation, I am using three primary data sets: public use Care Compare data from CMS, in our case nursing home data with addresses; public use street lookup data, in our case Census Tiger Files obtained via SAS; and SASHELP.CGTYPE, which helps standardize street types.



Centers for Medicare & Medicare (CMS) Care Compare

https://www.medicare.gov/care-compare/

Or, select a provider type to learn more:

& O @& 8

FEEDBACK

Doctors & clinicians Hospitals Nursing homes including Home health services
rehab services
Hospice care Inpatient rehabilitation Long-term care hospitals Dialysis facilities
facilities

‘ What's New?



Presenter Notes
Presentation Notes
The Centers for Medicare & Medicaid Services (CMS) supports CMS Care: a set of “Compare” tools including Nursing Home Compare, which allows consumers to review and compare potential health related areas, including hospitals, home health agencies, nursing homes, etc.  In our case, we are going to click through to Nursing Homes including rehab services. 



Centers for Medicare & Medicare (CMS) Care Compare

Download metadata by clicking on “Get supporting documents”

& C @& datamedicare.gov/data/nursing-home-compare G * 0

DG.I.O .Medicare.gov Home Getstarted Info  Developers Q

Need help downloading data? Get supporting documents ~

Downloadable Database
Dictionaries

NurSing Home Compare datas __S_l\f_\_/_BPDataDictionary

These are the official datasets used on the Medicare.gov Nursing Home Compare Website provided by the Centers for Medicare & Medicaid
Services. These data allow you to compare the quality of care at every Medicare and Medicaid-certified nursing home in the country. including over
15,000 nationwide.

Nursing Home Compare data was last updated on Jul 24, 2019.

Announcements: Seeless
+ Beginning in April 2019, these changes will be made to the downloadable Nursing Home Compare database:
« The downloadable database will be provided in .csv format only. We will no longer post the Access format.
« To be consistent with changes to Nursing Home Compare, there have been changes to several of the csv files. See the Revisions tab in
the Data Dictionary.

« For more information on how to download datasets from Data.Medicare.Gov, visit the Download and view data instructional page
» Get help using DataMedicare.gov.

-589b-4822-87e5-d2cdbdd74cea?filename=Download Database Dictionaries.zip&content_type=application%2Fzip%3B charset%3Dbinary -

https://data. medicare.gov/views/bg2k-emty/files/7b2ac0

4q NursingHomeCom...zip &l 135-2010.pdf ~ Show all X
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Presenter Notes
Presentation Notes
Note that there are also APIs you can set up to obtain the data. It’s also easy to download a zip file which contains both documentation and all the csv data sets provided on Care Compare for Nursing Homes. If you just want the metadata, click on “Get Supporting Documents”.



Centers for Medicare & Medicare (CMS) Care Compare

Download CSV file(s) by clickingon

< C @ datamedicare.gov/data/nursing-home-compare G X 0 ¥ @& a H

DOfO.MediCGI'e.gOV Home Getstarted Info  Developers  Q

Need help downloading data? Get supporting documents ~

Nursing Home Compare datasets

These are the official datasets used on the Medicare.gov Nursing Home Compare Website provided by the Centers for Medicare & Medicaid
Services. These data allow you to compare the quality of care at every Medicare and Medicaid-certified nursing home in the country, including over
15,000 nationwide.

Nursing Home Compare data was last updated on Jul 24, 2019.

Announcements: Seeless
« Beginning in April 2019, these changes will be made to the downloadable Nursing Home Compare database:
« The downloadable database will be provided in csv format only. We will no longer post the Access format.
« To be consistent with changes to Nursing Home Compare, there have been changes to several of the csv files. See the Revisions tab in
the Data Dictionary.

« For more information on how to download datasets from Data.Medicare Gov, visit the Download and view data instructional page.
« Get help using DataMedicare.gov.

DOWNLOAD CSV FLAT FILES . GET ARCHIVED DATA
(REVISED) NOW

Nursing Home Compare ¥ in category: All Categories ¥ Sort by: Most Relevant ¥ -



Presenter Notes
Presentation Notes
Here, I download the csv flat files associated with nursing homes on Care Compare. The downloads should go directly into your downloads folder on Windows, or you will be able to save as, depending on your browser and operating system



Centers for Medicare & Medicare (CMS) Care Compare

= B '.'i = I\EursingHomeCompare_Revised__FIatﬁles (éwmiip Enterprise

Open the downloaded zip file

B~ Unzip/Share
Files # +

Files

Browse

‘Lﬁ Favorites

-:-‘l' Frequent Folders

* ] Libraries
™

Q% Homegroup

Edit  Backup  Tools  Seftings  View  Help

NursingHomeCompare_Revised_Flatfiles (3).zip

0 ﬁJ DataMedicareGov_MetadataAllTabs_v20.xlsx
21 Type: Microsoft Excel Worksheet

0 FJ FireSafetyDeficiencies_Download.csv
a, Type: Microsoft Excel Comma Separated Values File

0 ﬁi] HealthDeficiendies_Download.csv

Type: Microsoft Excel Comma Separated Values File

0 W-] Ownership_Download.csv
a, Type: Microsoft Excel Comma Separated Values File

0 ¥ i] Penalties_Download.csv

Type: Microsoft Excel Comma Separated Values File

Date modified: 7/15/2019 11:18 AM
Size: 652 KB + 53.2KB

Date modified: 7/15/2019 11:18 AM
Size: 428 MB 9 269 MB

Date modified: 7/15/2019 11:18 AM
Size: 110MB < 9.00 MB

Date modified: 7/15/2019 11:18 AM
Size: 31.7MB 4 250 MB

Date modified: 7/15/2019 11:18 AM
Size: 117 MB 9 236 KB

O #_| ProviderInfo_Download.csv
a, Type: Microsoft Excel Comma Separated Values File

Date modified: 7/15/2019 11:18 AM
Size:822MB + 238 MB

0 g«ﬂ QualityMsrClaims_Download.csv

Type: Microsoft Excel Comma Separated Values File

0 FJ QualityMsrMDS_Download.csv
a, Type: Microsoft Excel Comma Separated Values File

= readme.bd

E 1 item(s) selected

Date modified: 7/15/2019 11:18 AM
Size: 152 MB % 171 MB

Date modified: 7/15/2019 11:18 AM
Size: 83.0MB < 809 MB

Date modified: 5/13/2019 11:12 AM

Zip File: 18 item(s), 32.51 MB

Actions

nzip
u ...\NursingHomeCo...

Convert & Protect Files
When adding files to this Zip file:

g o o [l
Elli_l Reduce Photos Off [
% Convert to PDF O ||
_l_ Watermark O |

Share Selected File

X

@ A,
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Presenter Notes
Presentation Notes
Once the zip has been downloaded, extract the providerinfo_download file as well as the metadata spreadsheet. I’ve chosen the providerinfo file because it has geographic data as well as provider level data such as ratings, number of deficiencies, and so on. Run a PROC IMPORT on the CSV. Note, I generally am suspicious of CSV files with PROC IMPORT, but I happen to know that this file is created with character fields surrounded by quotes. 



Centers for Medicare & Medicare (CMS) Care Compare

sas| SAS - [VIEWTABLE: TMP1 providerinfa] = | = -
gh File Edit View Tools Data Solutions MWindow Help |- [=]x]
v | viDEméan 12 12[E= & @ @
PROVNLIM | PROVNAME | ADDRESS oTY [sTatE] 2P PHONE  [COUNTY 554]  County name DWwNERSHIP BEDCERT |[RESTO ~

156 |015373  HENRY COUNTY HEALTH AND 212 DOTHAN ROAD ABBEVILLE AL 36310 3345852241 30 Henry Gavemment - County 142 103.2
REHABILITATION FACILITY

157 |015374  CAMDEN NURSING FACILITY INC. 210 PONDEROSA DRIVE CAMDEN AL 36726 3346824231 650 Whilcax For prafit - Corporation 95 £7.9

158 | 015375 ggg\lﬁggg HEALTH AND REHAR P.0. BOX 1825 ANNISTON AL 36207 2562364949 070 Calhoun Man prafit - Other 85 41.6

159 |m15376  DIVERSICARE OF WINFIELD 144 COUNTY Hwfv 14 WINFIELD AL 35594 2054874211 450 Marian For prafit - Corporation 123 111.7

160 |015378  MARSHALL MANDR MURSING HOME  3120NORTH STREET GUNTERSVILLE AL 35976 2565826561 470 Marshall For prafit - Corporation 91 865

161 |m15379  MOBILE MURSING AND 7020 BRUNS DRIVE MOBILE AL 36695 2516391588 480 Mobile For prafit - Partnership 120 109.2
REHAEILITATION CEMTER

162 |mi53a1  CWILLOWEROOKE CT SKILLED CARE 500 SPANISH FORT BLVD SP&NISH FORT AL 36827 2516267007 010 Baldwin Man prafit - Corporation B0 439
CTRWESTMINSTER LG

163 |m15382 EEQLETF\!(BUHY HEALTH CARE 1720 KNOWLES ROAD PHENIX CITY AL 36869 3342910485 560 Russell For prafit - Corporation 137 1267
WODDLAND WILLAGE

164 |015383  REHABILITATION AND HEALTHCARE 1900 OLIVE STREET CULLMAN AL 35055 2567391430 210 Cullman For prafit - Corporation 149 1337
CEN

165 |015386  ADAMS NURSING HOME 1555 HILLABEE STREET ALEXANDER CITY AL 35010 2563290847 610 Tallapaosa For prafit - Corporation 88 B55

166 | 015388 EAST GLEM 53 MEDICAL PARK DRIVE EAST BIRMINGHAM AL 35235 2058331777 360 Jeffersan For prafit - Corporation 108 101.9

167 | 015330 CAPITOL HILL HEALTHCARE CENTER 520 SOUTH HULL STREET MONTGOMERY AL 36104 3348342920 500 Montgamery For prafit - Corporation 284 2561

168 |015391  JACKSOMVILLE HEALTH AND 410WILSON DRIVE SOUTHWEST  JACKSONVILLE AL 36265 2564357704 070 Calhoun For prafit - Corporation 167 161.2
REHABILITATION, LLC

169 |m15332  CYPRESS COVE CARE CENTER 200 ALABAMA AVENUE MUSCLE SHOALS AL 35661 2563814330 160 Colbert For prafit - Corporation 90 746

170 | 015333 ﬁ%?q\rT\ngEhTEEF?#TH CARE OF 1837 UPPER WE TUMPKA RDAD MONTGOMERY AL 36107 3342648416 500 Montgamery For prafit - Corporation 185 1655

171 |m15396  COLOMNIAL HAVEN CARE & 616 ARMORY STREET GREENSEORD AL 36744 3346243054 320 Hale For prafit - Corporation 97 859
REHABILITATION CENTER

172 |m15397  wINDSOR HOUSE 4411 MCALLISTER DRIVE HUNTSYILLE AL 35805 2568376585 440 Madison For prafit - Corporation 117 95.4

173 |m15338  MOMROE MAMOR HEALTH & 236WEST CLAIBORNE STREET MONROEVILLE AL 36460 2515752648 430 Monrae For prafit - Corporation 84 793
REHABILITATION CEMTER

174 | 015400 MEADOWAIEW NURSING CENTER 7300 OLD HIGHWAY 78 EAST PELL CITY AL 35128 2056405212 570 St. Clair For prafit - Corporation 59 506

175 |m15402  EL REPDSO NURSING FACILITY 260 MILNEF: CHAPEL ROAD FLORENCE AL 35634 2567572143 380 Lauderdale Man profit - Church related B0 56,8

176 |015403  PALM GARDENS HEALTH AND 3104 DAUPHIN SQUARE MOBILE AL 36B07 2514502800 480 Mobile For prafit - Corporation 100 86.0
REHABILITATION, LLC CONMECTOR

177 | 015404 BAROM HOUSE OF HUEYTOWN 190 BRODKLANE DRIVE HUEYTOWN AL 35023 2054912905 360 Jeffersan For prafit - Corporation 50330 |~

4 m >
Output - {Untitled) El Log - {Untitled) & Editor - Untitled1 HE- VIEWTAELE: TM...
= Cyindowshsystemn32
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Presenter Notes
Presentation Notes
Here is the resulting file, with address, city, state, and zipcode information which can be used to geocode, as well as other analytic variables.



TIGER Data

United States®

Census Q_ Search

oassssss—— Bureau

BROWSE BY TOPIC EXPLORE DATA LIBRARY SURVEYS/ PROGRAMS INFORMATION FOR... FIND A CODE ABOUT US

Census.gov / Census Mapping Files / TIGER/Line Shapefiles

WITHIN GEOGRAPHIES

e Related Information
" TIGER/Line Shapefiles e

: . 4 TIGER/Line Shapefiles
Mapping Tools Format: and TIGER/Line Files
; Technical
Reference Files in . » : ;
Shapefile - 2007 to Present Documentation

e TIGER/Line ASCII format - 2006 and earlier

Reference Maps 7 TIGER/Line Files and
e Census 2000 available in both formats Shapefiles Errata and

The core TIGER/Line Files and Shapefiles do not include demographic data, but they User Notes
do contain geographic entity codes (GEOIDs) that can be linked to the Census

; _ : Geography Mapping
Bureau’s demographic data, available on data.census.gov. Fiflise
2021 2020 2019 2018 2017 2016 2015 2014 MORE v

- X
Is this page helpful?
" Yes [ No
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Presenter Notes
Presentation Notes
Frequently, geography is used to link additional data sources. The finer the geography, the better the match will be. We want to use street level TIGER data for our case study. We look toward public use street level geography data (aka TIGER, from the Census). Luckily, SAS has made it REALLY easy to get TIGER data, from SAS MapsOnline.



- TIGER stands for the Topologically
—Im;eg, d Geographic Encoding and

Refe':a:jing system and represents the
EU.S. CehﬁusBureau's geographic spatial
data”

EU.S. C@ensus;Bureau
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Presenter Notes
Presentation Notes
So what does TIGER stand for anyway?



SAS MapsOnline

* Hidden treasure
* Geographic code samples
* Geographic files e
—Updates to SAS provided  ° - e
files: includes map files, ===
selected SASHELP files, '

Street Geocoding

a SUPPORT / SAMPLES & SAS NOTES

Graphies Samples Output Gallery
Click on the About tab within each sample for product

Zipcode files
—TIGER files



Presenter Notes
Presentation Notes
SAS MapsOnline is really a hidden treasure in the SAS User 	Documentation. It has a ton of useful data, programs, etc. Today, we are interested in SAS provided TIGER files and the programs to read them in, but do take some time and explore this page – it’s awesome. It tends to move around sometimes as documentation is enhanced, but if you google SAS MapsOnline, you will find it.



Tiger Data

https://support.sas.com/en/knowledge-base/maps-geocoding.html

= §SaS | suror ® D i Q

MENU

Maps and Geocoding Geocoding

Maps Geocoding

SAS Maps Online shows maps for areas throughout the world. You can Geocoding is the conversion of an address into a location. Various
easily locate and identify specific regions in each of the following parts of an address can be used depending on how much precision is
categories: world maps, continents, countries, and maps of political wanted in that location.
groups.

Geocoding Data @

Maps Data ©
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Presenter Notes
Presentation Notes
So, bookmark this page. Not only does SAS provide TIGER data in 9.3 and 9.4 formats, they provide you with read-in programs. This is the easiest route to obtaining TIGER data. And, this is where you can get updates for SAS geographic data bases, like quarterly sashelp.zipcode data.



Tiger Data

https://support.sas.com/en/knowledge-base/maps-geocoding/geocodes.html#street

Maps and Geocoding Maps  Geocoding

Street Geocoding
Street geocoding for the U.S. was added to PROC GEOCODE in SAS 9.2M3. U.S. lockup data is generated from Census Bureau TIGER/Line shapefiles.

Canadian street geocoding was added in SAS 9.4. Canadian lookup data is generated from GeoBase National Road Network (NRN) files. The Canadian data will not
work with PROC GEOQOCODE releases prior to SAS 9.4,

The zipped files below contain prebuilt geocoding data files, a ReadMe.txt file with instructions, and a SAS program to import the CSV data files into data sets. Some
of the zipped files are over 2 GB.

In addition to downloading prebuilt U.S. or Canadian data, SAS also provides programs that enable you to create lookup data from the original source. The

programs allow you to download TIGER or NRN shapefiles for specific U.S. counties or Canadian provinces and create the lookup data for more limited regions.

Street Geocoding Downloads

_Copyu’ght © SAS Institute Inc. All rights reserved. |


Presenter Notes
Presentation Notes
Note: you will need to have an account with SAS to download the geocode data. 



Tiger Data

https://support.sas.com/downloads/package.htm?pid=2557
E Ssas ‘ SUPPORT

MENU

o Downloads & Hot Fixes

SAS System Software To begin the download process, select a Maps and Resources file from the table below.

SAS DataFlux Software

JMP Software : Geocode Datasets

Mobile Device Software 3

Third Party Software . Description Maps and Resources Size Release Date

Additional Products i 2009 Street Lookup Data for 9.3 geocodedata 2009  StreetLookupData 93.zip 1.5 GB 2009-12

Hot F 5

e 2009 Street Lookup Data for 9.4 geocodedata_ 2009 StreetLookupData 94.zip  23GB  2009-12
o Knowledge Base

2010 Street Lookup Data for 9.3 geocodedata 2010 StreetlLookupData 93.zip 1.7 GB 2010-12
2010 Street Lookup Data for 9.4 geocodedata_ 2010 StreetLookupData_94.zip 24 GB 2010-12
2018 Street Lookup Data for 9.3 geocodedata_ 2018 StreetLookupData_93.zip 1.4 GB 2018-12

2018 Street Lookup Data for 9.4 geocodedata 2018 StreetLookupData_94.zip 018-12
2019 Street Lookup Data for 9.4 geocodedata_ 2019 StreetLookupData_94.zip 2021-08
Australia Postcode instructions geocodedata_all ABS2Geocode.zip 725 KB 2021-03
British Postcodes Instructions geocodedata__all CodePoint2Geocode.zip 505 KB 2021-03
Canadian NRN Import Code geocodedata_all GeoBase2Geocode.zip 715 KB 2021-03
Code To Import US TIGER files for 9.3 geocodedata__all TIGER2Geocode 93.zip 021-03
Code To Import US TIGER files for 9.4 geocodedata_all TIGER2Geocode 94 .zip B 2021-03
World Cities Data and Code geocodedata  all World Cities archive.zip 1.7 MB 2021-03
ZIP+4 Data from 2006 geocodedata 2006 ZIP4 Geocode Data.zip 175 MB 2006-12

ZIPCodeDownload2Geocode geocodedata  all  ZIPCodeDownload2Geocode.zip 3 KB 2021-03

Copyright © SAS Institute Inc. All rights reserved


Presenter Notes
Presentation Notes
Obtain the most recent data sets for street lookup data, and the import code for your version of SAS. It’s that easy, but due to the size of the street lookup zip, it can take a while. 



Tiger Data

= SAS - [ImportCSyfiles.sas] = | = -
B8 Eile Edit Wiew Tools Fun Solutions Window Help
v | D E &R D sxX0&
end; ~
end;
rumn;
ft——— Import primary lookup dats set from C3V file. w/F
filenawe cav "SPATHIN/ SMDS. .cav":
-ldata lookup.&MD3 |label="Primary street lookup data for PROC GEQCODE | &source &release) ™)
infile ecsv dlm=',' wissover dsd lrecl=32767 termstr=crlf;
length Name §58 NameZ $51 City §50 CityZ §45 MapIDNamelbrv §2:
input Neme § NameZ § City § CityZ § MapIDWamedbrv § ZIP ZCTA First Last;
lahel Name = 'Jtreet name'
MName2 = 'Street name [(hormalized)'
City = 'City name'
Citya = 'City name [(normalized)’'
MapIDMamelihrv = 'State sbbhreviation'
ZIP = 'ZIP Code!
ZCTA = 'EIPF Code Tabulation Area'
First = "Firzst ohs in &3D3 data set™
Last = M"Last oks in £53D5 dats set™:
format ZIF =5,
ZCTA z5.: =
run;
f¥——— Iwport C3V files for second lookup data set. */
filenawe cav ("EPATHINS &3DS.1.csv™ "EPATHINS £3D3.Z2.cov'™ TLPATHINS £3DS.35.cev™ "EPATHIN/ £3D3.4.cov™ "SPATHIN/ &3D3.S.cav™)
“ldata lookup.&3D3 [(lasbel="S3econdary street lookup data for PROC GECQCODE (&source frelease) ™)
infile csv dlm=',' wissover dsd lrecl=32767 termstr=crlf;
length PreDirlbrv §2 Sufliribrv $2 PreTyplbrv §14 SufTyplibrv §12 MTFCC $5 Side §1;
input PreDiribrv § SufDirdbrv § PreTyplibrv § SufTypibrv § TLID MTFCC § Side § Fromidd
Tolddd EBElkGrp Block Tract CountyFp N Start;
label Preliribrv = 'Street direction prefix’
SufDiribrv = 'Street direction suffix'
PreTyplhrv = 'Street type prefix'
SufTyplibhrv = '3treet type suffix'
TLID = 'TIGER/Line ID' w

<

Qutput - (Untitled) H@ ImportCSVfiles sas

2 Gi\Geacode Ln1, Cal1
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Presenter Notes
Presentation Notes
Open the street level zip in the folder you want to process in, follow the instructions on the README file in the zip, and run the provided import program. 



SASHELP Files

2 4 Chapter 1: Sashelp Data Sets
Alphabetic List of Variables and Attributes

# Variable Type Len Label

3| GROUP  Num o} Equi\.ralent grouping Sashe]p.flabie . ..... -. R -, ....... - 5 e a2 858 e £ 2 5 @ B o 51
1| name Char 21 Common prefix/suffix including abbreviations (cleaned) Sashelp.gas — Nitrogen Oxide Emlss‘,l‘cms -fmm a Slngie‘Cyluilder Engine L ok 52
2 ch 14 USPS standard abbreviati Sashelp.gedirect — Standard Street Direction Abbreviations for US Geocoding . . . . . . . 54
type ar standard abbreviation Sashelp.gcstate — State/Province Names and Abbreviations for Geocoding . . . . . . . .. 55
Sashelp.gctype — Street Type Abbreviations for US Geocoding . . . .. .. ... ... .. 56
SASHELP.GCTYPE data set , Sashelp.gctype — Street Type Abbreviations for US
name type GROUP GeOCOdlng
AWDTRL | 4WD TRL 2 The Sashelp.gctype data set provides USPS standard street type abbreviations for geocoding. The following
AID CO ST AID HWY 90 steps display infermation about the data set Sashelp.gctype and create Figure 1.40. The data set contains 8§12
ALLEE | ALY 4 observations.
ALLEY | ALY
ALLY ALY
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Presenter Notes
Presentation Notes
The SASHELP folder provided with every SAS installation contains a number of different sample data sets that are suitable for various purposes. The one we are interested in is the GCTYPE file. There are three GC (GeoCode) data sets: one for street directions, one for state names and abbreviations, and one for street type abbreviations. PROC GEOCODE uses CGTYPE for Street level Geocoding. Note that if your data has a bizarre abbreviation for street types, you can actually add to this crosswalk by creating a work copy of the sashelp file and referencing that in your code. Believe it or not, SAS has a 170 page PDF that describes every one of them.  As if the PDF wasn’t enough, there’s also a crosswalk of the codes generated by PROC GEOCODE when trying to match.�



PROC GEOCODE in Action

PROC GEOCODE /* Invoke geocoding procedure */

method=STREET /* Specify geocoding method */

data=work.prov /* Input data set of addresses */
out=dd.GEOCODED /* Output data set with X/Y values */
lookupstreet=street.usm /* Primary street lookup data set */
type=SASHELP.GCTYPE; /*'LOOkuﬁ?aé§a set-added street type */
RUN ; Wl


Presenter Notes
Presentation Notes
Here is the code we looked at in detail earlier. Now we are going to go ahead and run it. This can take some amount of time, depending on your input file and whether you can subset the street level lookup data set for your processing.



PROC GEOCODE in Action

B H ©- s geocoded.itf [Compatibility Mode] - Woard TAELETOOLS 2 EH O -—= 0O

FILE HOME IMSERT DESIGM PAGE LAYOU  REFEREMCES MAILINGS REWVIEWS WIEW FOXIT READE  DESIGM  LAYOUT  Louise Ha.. -

Test Geocode

Curmalative  Curmalabive
_MATCHED  Frequency  Percent  Frequency Fercent

ity 1 0.m 1 0.m
Mone 2 0.m 3 0.0z
~ Strest 14376 9257 14379 9259
ZIF 1151 741 15530 100.00
-+
Curmulztive Cumulative
_ETATUS Frequency Fercent Frequency Percent
it/ State Match 1 0.01 1 0.01
Found 14376 9258 14377 9259
ZIF match 1151 7.4 15525 100.00

Frequency Missing = 2

B N —

PoGE4 OF 4 1 OF 455 WORDS

_Copyr\’ght © SAS Institute Inc. All rights reserved. |

x I

100%



Presenter Notes
Presentation Notes
Not everything gets matched, as the GIGO effect applies here as elsewhere. Ideally, the _Matched_ variable would contain Street only. Given enough time, you can clean up the less than perfect matches. 92% were at matched at street level, with another 7% at zip, the next level up. One did not match at all. Since we geocode the input file each month, we actually clean the non matches and higher level matches via an include file of hard codes, since the addresses do not change very often. In the process of geocoding, normalized address elements are also produced, a handy by product if you are trying to clean your addresses.



A

D

w

Data Preparation

First, we need to review our data. Our provider file has
categorical, continuous, and binary variables as well as our
geocoding data.

For visualizations, we want to “bin” or categorize response data,
using a max of 5 categories to ensure comprehension.

Next, we want to associate categorized data with geographic
entities, and, add some analytic variables based on geographic
calculations.
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Presenter Notes
Presentation Notes
The first step is to look at our data. Our provider file has categorical, continuous and binary variables as well as some geographic information.  For most visualizations, we are going to want to take that geographic data and use methods to assign discrete numbers of values of other variables to geographic entities such as state, county or zip code. Mapping associated providers (in our case) allows us to explore groups of providers in a way that a table might not immediately provide.



Provider Data Preparation

PROC RANK DATA = state_ sum
GROUPS = 5
OUT = stateranks providers;
VAR ProviderR;
RANKS Provider 5 ;
RUN;



Presenter Notes
Presentation Notes
Here is an example of adding a categorical analytic variable  in which we “bin” the information beforehand. For example, with approximately 15,500 Medicare/Medicaid nursing homes in the United States, a given measure might have over 15,000 values (allowing for some missingness. One method we use frequently in preparing data for mapping is PROC RANK. PROC RANK will rank records in ascending order into a specified number of groups



Geographic Data Preparation

SAS-supplied methods to obtain geographic distance calculations

%geodist macro and geodist(latl,longl,lat2,long2,options) function
— calculates the distance between two pairs of latitude and
longitude, accounting for the earth’s curvature —as the crow flies

zipcitydistance(zip1,zip2) function — calculates the geographic
distance between two zip code centroids — as the crow flies

A

&
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Presenter Notes
Presentation Notes
In our geocoded data set we calculate distances between our nursing homes, using the geodist macro. Latitudes and longitudes in our data set can be used to calculate distance between providers and each other, and to other points of interest. This allows comparison of providers who are geographically adjacent, or not, to add other potential influences on quality measures. 



Geographic Data Preparation

*******************************************************************;

** Create duplicatle data sets, keeping ohly required Venahlies, |  **x;

** sand renaming ‘kewgs" toJdESTInglishdiEhem C o]
*******************************************************************;

data| one; | | | | | |
set dd codedprovjan20P 0 kEEEEay  provoumToverall .ratfing. city

state renam =x1 y=yl provnum=provnuml

overall rating=overall ratingl "¢i . State=statel]})’

I (b ? 1
data two; |

slet ichd codedprovijan2020 (keep=x yiprovnum @vealll rating| city
state rename =x2 y=y2 provnumsprovhum? |

overall rating=overall [FatingZscistasmumms ™ State=statel))
LA
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Presenter Notes
Presentation Notes
To calculate distances between providers, we want to join our geocoded provider data set with itself with a cartesian match, so that we can look at the distance from a given providers to all other providers, so we create duplicate data sets renaming variables.



Geographic Data Preparation

******************************************************************* .

** |Full|Join| of two subsetiled 'data seéets **'

** Choose # of milies betieal Co'lrestrlict Eilsal=tns **;

** lremove instances of combining providers with self Gl
*******************************************************************;

[erawch Sllss;
create table three as select one.
FENE RS
,geodlst(one yvl,one.xl [two. 72 Eugaaes M) as distancebetween
from one, { i
two :
where calculated distancebetween 1

S5 and

calculated distancebetweenlne . and

one.provnuml ne two. provnum2
order by one.provnuml;
e ;
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Presenter Notes
Presentation Notes
Our join limits the distance between sets of providers to 25 miles, using the geodist function and x, y coordinates for both providers, and M argument to indicate miles. 



Geographic Data Preparation

******************************'**************************’********;

** count| the \number of providers within 285 imEdes e

xx T eaclh Tecorc | %
****************************************************************;

proc| freq data=three;
tables provnuml / noprint out=provhum counts

N

(keep= provnuql'Céunt

run,
B -«

Copyright © SAS Institute Inc. All rights reserved


Presenter Notes
Presentation Notes
We count the maximum number of matches for each provider within 25 miles and create provnum_counts.



Combining Data

R (R, o b e I b A i i i S S b g e i i Sl e o i o b S i e R i e i i i O i B i S S 2 B i A i i i e A O ¢ e i S e i Sl

** merge counts per provider to joinmed data set £
** create some different flags / variables g5
XX remgve missing valyes from gverall ri=siuciateic o -

*******************************************************************;

SlcliTar, i o,
merge three provnum CErIEEESE
by provnuml; | !
1f gverall  ratigll ol e .
rating diff=overalll . ratiiiE
state diff=(statel] ne StateZ =
city diff=(cityl ne Ciities |
It (1718 i

ferali_ratingZ I et Phen
peall rating2);
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Presenter Notes
Presentation Notes
And add to our final data set. We also calculate some differences between variables for further analysis.
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PROC SGMAP

PROC SGMAP was introduced in SAS 9.4M5

Creates maps and overlay plots including bubble, scatter, series
or text plots

Can use a discrete attribute map as in other SG procedures

PROC SGMAP has brought mapping capacity to BASE SAS


Presenter Notes
Presentation Notes
PROC SGMAP has also brought a lot of functionality which used to be reserved for SAS/GRAPH users to BASE SAS – including PROC GEOCODE. PROC SGMAP was introduced in SAS 9.4M5. After geocoding data sets are prepared, you can use the SGMAP procedure to create maps and then overlay plots such as bubble, scatter, series, or text plots. A very useful addition to the SGMAP procedure (also available in other SG procedures is a discrete attribute (non-geographic) map data set, which effectively acts like a hash table or format to control an entity’s appearance.



PROC SGMAP

Massachusetts Nursing Home Star Ratings - August 2023

/* Create an ATTRMAP */ | i ke

rrrrr

data attrmapl;
length linecolor
il | Collemgdts T ito
IEgENER D 5 gnaditie
linecolor $
filIcollor 9" Labelei-
datalines;

1Tdll I Olackiiresd i
1dl 2 black| lightorange 2
dl 3 black| frghtyehtow i3
1dl 4 black lightgreen 4
s B (@ e @ e S R B e O s 5

°
14

NNNNNNN

Overall Rating @1 @2 O3 Q4 OS]



Presenter Notes
Presentation Notes
For a quick sample, we are going to map provider 5 star ratings in the state of MA.  As you can see, code snippets are on the left, result is on the right. Step 1 is to create an ATTRMAP, which is used just like a format to determine style information in ODS Graphics. The dots on the map and the legend follow this color scheme. Note you can store custom attrmaps in spreadsheets, and read in on the fly, which makes changing a color scheme really easy.



PROC SGMAP

Massachusetts Nursing Home Star Ratings - August 2023

data geocoded;
set dd.allfaclevel20230801 a5
(where=(state="MA")) ;
or=compSstar;
label or='Overall Rating|;
IEESNIEIES 1 SST NG o
run;

proc| sort data=geocoded;
by or;
T

ISLAND

Newport

Bridgeport

Norwalk

[overall Rating @1 @2 O3 @4 O3]
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Presenter Notes
Presentation Notes
Step 2 is to massage our geocoded data a little – we are subsetting to Massaschusetts, creating and labelling an overall rating variable (values 1-5 for star ratings), and then (important) sorting by the star rating variable. – if time, ask why the sort is needed – unlike formats, needs to order legend, etc.



PROC SGMAP

Massachusetts Nursing Home Star Ratings - August 2023

data mass; | i 0
set mapsgfk.us' counties
(where=(statecode="'MA") ) ;

U0 G

ods graphics / nosgale
imagefmt=png
imagename="&name"
width=1200px height=900px
noborder;

title 'Massachusetts Nursing
Home: Star Ratings - August
20,25 2 Y

ISLAND

Newport

Bridgeport

Norwalk

Overall Rating @1 @2 O3 Q4 OS]

Copyright © SAS Institute Inc. All rights reserved


Presenter Notes
Presentation Notes
Step 3 is to restrict our MAP data set (this is what draws the county borders for MA) and set our graphics parameters and a title statement. The parameters are optional, but is handy to delineate areas of interest and to offer more opportunities to customize.



PROC SGMAP

Massachusetts Nursing Home Star Ratings - August 2023

proc sgmap mapdata=mass
plotdata=geocoded | 733
des="'Mass’
dattrmap=attrmapl;
ppenstreetmap;
choromap / mapid=county
lineattrs=(color=black) |
bubble x=longitude
y=latitude
£ 17 e—compEsiFte L O[gNE =
bradiusmax=15px
bradiusmin=5px group=or
attrid=idl;

i2bhal

ISLAND

Newport

Bridgeport

Norwalk

[overall Rating @1 @2 O3 @4 O3
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Presenter Notes
Presentation Notes
In our PROC SGMAP call, we bring in our Massachusetts map, then our response data (plotdata), specify a description for metadata (DES=), specify the attrmap for coloring our dots; add an openstreetmap underlay (could use ESRI as well), add a choromap to draw county lines; add a bubble statement with our lat and longs, vary the size of the dots by the star rating; and lastly assign the attrid for the attrmap, make a min and max for the pixel size of the dots, and specify a group statement (kind of like a by). Phew!



In conclusion, SAS PROC
GEOCODE can help you
put YOUR data on the
map, offers additional
analytic opportunities,
and normalizes your
address information in
the process!”


Presenter Notes
Presentation Notes
I think you will agree the combination of PROC GEOCODE and PROC SGMAP in BASE SAS gives you a lot of options to both analyze and visualize your data!



Questions? Contact me!
saslouisehadden@gmail.com

Scan me

SAS and all other SAS Institute Inc. product or service nhames are registered trademarks or trademarks of SAS Institute
Inc. in the USA and other countries. ® indicates USA registration.
Other brand and product names are trademarks of their respective companies.



	SAS® PROC GEOCODE By Example: �A Case Study
	SAS® PROC GEOCODE By Example: A Case Study
	Slide Number 3
	Slide Number 4
	INTRODUCTION
Context for this Presentation
	INTRODUCTION
	Fun Fact 1 Regarding SAS PROC GEOCODE
	PROC GEOCODE “Helper” Data Sets
	PROC GEOCODE
	PROC GEOCODE
	PROC GEOCODE
	PROC GEOCODE
	PROC GEOCODE
	PROC GEOCODE
	Required Data Sets for Case Study
	Centers for Medicare & Medicare (CMS) Care Compare
	Centers for Medicare & Medicare (CMS) Care Compare
	Centers for Medicare & Medicare (CMS) Care Compare
	Centers for Medicare & Medicare (CMS) Care Compare
	Centers for Medicare & Medicare (CMS) Care Compare
	TIGER Data
	TIGER stands for the Topologically Integrated Geographic Encoding and Referencing system and represents the
	Slide Number 23
	Tiger Data
	Tiger Data
	Tiger Data
	Tiger Data
	SASHELP Files
	PROC GEOCODE in Action
	PROC GEOCODE in Action
	Data Preparation
	Provider Data Preparation
	Geographic Data Preparation
	Geographic Data Preparation
	Geographic Data Preparation
	Geographic Data Preparation
	Combining Data
	PROC SGMAP
	PROC SGMAP
	PROC SGMAP
	PROC SGMAP
	PROC SGMAP
	Slide Number 43
	Questions? Contact me!�saslouisehadden@gmail.com

