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Session Objectives:

Describe importance and usage of travel timeDescribe importance and usage of travel time 
information for the research purposes
Describe strategies for accomplishing g p g
distance and travel time calculation
Discuss pros and cons of using SAS and 
Google Maps for distances and travel times 
calculations



Information Available from using SAS 
and Google Maps

Straight line distance (geographic distance)Straight line distance (geographic distance)

Driving distanceDriving distance
Driving time
Public Transit travel time
Walking distance and time
Bicycling distance and time



Straight Line Distance



Straight Line Distance

Input: Zip codes of origin and destinationInput: Zip codes of origin and destination
Geocodes from SASHelp zipcodes dataset
Haversine formula calculates great circleHaversine formula calculates great-circle 
distances between 2 points on a sphere from 
their longitudes and latitudesg

G_distance = 3949.99 * arcos(sin(lat1) * sin(lat2) + cos(lat1) * 
cos(lat2) * cos(long2 – long1)); 

O t t t i ht li di t b tOutput: straight line distance between 
centroids of 2 zips



Driving Distance and Time (by zipcode)



Driving Distance and Time (by address)



Public Transit Travel Time



Basic Steps to Capture Distance/Time

Prepare input file which consists of pairs of zips, p p p p ,
addresses or lat/long coordinates
Run a MACRO in a SAS program, which creates 
FILENAME t t tFILENAME statement
FILENAME statement takes a pair of input parameters, 
places them into URL to access Google Maps andplaces them into URL to access Google Maps and 
returns a webpage source
Locate distance/time data in the page source file (html)
Parse out distance/time data from html
Append a new record to the base containing prior 
address distance/time recordaddress distance/time record



Basic Steps to Capture Distance/Time

Run a MACRO in a SAS program, which creates 
FILENAME statementFILENAME statement



Basic Steps to Capture Distance/Time

Web page source code (HTML)



Basic Steps to Capture Distance/Time

Locate distance/time data in the page source file (html)
Parse out distance/time data from htmlParse out distance/time data from html



SAS Program Output



Pros and Cons from using SAS and 
Google Maps

Automated process Substantial amount of p
No complex SAS coding
Easy testing and 

time required for large 
inputs
P ’t b l ftchecking results 

Usage for various 
commuting measures

Process can’t be left 
unattended for large 
inputscommuting measures
Some SAS code 
adjustments may be 
required to follow Googlerequired to follow Google 
Maps updates
Google Maps limitations g p



A Sample Commuting dataA Sample Commuting data

Commuting Time



Commuting Time 

Table 1. Residency, Distance from College and Average Commute of Hunter Undergraduates (Fall 2008 & Fall 2009)

All 
Students

New 
Freshmen

New 
Transfe

Continuing 
Students

New 
Freshm

New 
Transfers

Continuing 
Students

New 
Freshmen

New 
Transfers

Continuing 
Students

27,982 3,818 2,933 21,231 34.1 46.4 16.4 79.2 88.2 55.9
% % % %

Avg. Miles from Home Zip to 
Hunter 

Avg.  Commuting Time (in minutes) 
from Home to HunterResidency

% % % %

NYC 78.2 76.5 69.8 79.6 8.1 6.4 7.2 50.4 42.6 45.3

  ‐ Bronx 8.1 7.1 8.0 8.3 8.1 7.5 7.8 48.2 43.9 46.1

  ‐ Brooklyn 25.4 25.6 21.6 25.8 9.4 8.0 8.8 55.3 49.9 53.1

  ‐ Manhattan 15.5 8.9 16.3 16.6 3.0 2.8 3.5 26.4 26.1 26.3

Queens 25 8 29 8 21 8 25 7 7 2 6 3 6 7 48 8 43 5 45 3  ‐ Queens 25.8 29.8 21.8 25.7 7.2 6.3 6.7 48.8 43.5 45.3

  ‐ Staten Island 3.4 5.2 2.1 3.2 15.6 14.7 15.1 78.0 80.3 78.1

NYS 9.7 12.5 12.8 8.8 34.5 42.5 34.6 103.0 110.3 102.2

  ‐ Nassau 4.7 6.6 5.3 4.3 22.8 25.5 22.6 95.4 97.0 94.4

  ‐ Suffolk 0.9 1.2 1.1 0.9 51.3 50.5 46.5 133.8 128.3 125.7

  ‐ Westchester 2.1 2.4 2.7 1.9 22.9 26.5 21.0 72.5 76.4 70.0

  ‐ Other 2.0 2.2 3.7 1.8 71.6 76.1 71.5 157.8 164.5 161.3

USA 3.0 3.8 6.5 2.3 614.6 526.7 280.1 832.7 752.3 322.1

  ‐ New Jersey 0.9 1.0 1.3 0.8 22.1 20.6 14.5 102.4 88.1 74.5

  ‐ Other 2.1 2.8 5.2 1.5 825.4 659.1 417.9 1242.0 975.8 488.3

Foreign 9.1 7.2 10.9 9.2 11.2 20.9 13.3 56.0 59.2 51.2



Summarizing the Benefits of Using SAS 
and Google Maps for Commuting Times 

Effective tool for collection of commutingEffective tool for collection of commuting 
times and distance for the population of 
interest
Allows to automate tasks for data extraction
No need for special input formattingNo need for special input formatting
New version of SAS 9.2 contains new 
functions that allow user to compute geodesicfunctions that allow user to compute geodesic 
distance



Thank you !Thank you !


