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C H A P T E R  1    E X E C U T I V E  S U M M A R Y

BACKGROUND1.1  

Bernardin Lochmueller and Associates (BLA) and NuStats conducted a system-wide on-board survey on behalf of 
Indianapolis Public Transportation Corporation (IndyGo). The survey was conducted on all IndyGo routes, including 
its fi xed and express routes. A pilot survey (whose results were appropriate for inclusion in the fi nal database 
of usable surveys) occurred between September 22nd and September 24th, 2009.  Full-scale data collection 
occurred between September 28 and October 16, 2009.  These efforts provided a total of 3,990 completed and 
usable surveys. Study tasks included designing the survey instrument; developing the sampling plan; collecting, 
processing, and geocoding the data; weighting and expanding the data; analyzing the data; and reporting the 
results. This report documents these tasks. 

The objective of the survey was to analyze travel patterns, transit use, and other aspects of transportation 
information for IndyGo. This data will also assist in future New Starts project submittals and IndyGo’s 2009 Bus 
Plan.  

KEY FINDINGS1.2  

The analysis conducted was two-fold: (1) examine the travel behavior characteristics of IndyGo riders, and (2) 
examine the demographic characteristics of IndyGo riders. The survey data used for this analysis were appropriately 
weighted and expanded to be representative of the IndyGo ridership.  Key fi ndings of the survey include:

Seventy-three percent of IndyGo riders are from households that have an annual income of less than • 
$35,000, while 5 percent come from households earning at least $75,000.
Fifty-two percent of riders are transit-dependent riders (i.e., they are from households that do not own a • 
vehicle).
Sixty-fi ve percent of IndyGo riders are employed, with forty-four percent employed full-time.• 
Home and work are the most prevalent rider trip origins and destinations.• 

Forty-eight percent of trips originate from home, while forty percent of trips end at home.• 
Twenty-six percent of trips originate from work, while thirty percent of trips end at work.• 
Forty-six percent of trips are home-based work trips, while twenty percent of trips are home-• 
based non-work trips.

Walking is the dominant access and egress mode for all riders.  Ninety-two percent of  riders access a • 
bus stop “by foot”.  Ninety-three percent access their fi nal destination by walking.  

Eighty-nine percent of riders walk to access transit.• 
Ninety-one percent of riders walk after leaving transit.• 

In the absence of transit service to complete their one-way trip, twenty-six percent of riders would not • 
make the trip; seventeen percent of riders would have made the trip by driving.

TYPICAL INDYGO RIDER IN 20091.3  

IndyGo’s typical weekday passenger is a Black/African American female, age 35 to 49 who uses the bus 3 to 
5 days a per week to get to and from home and work.  She is likely to be employed full-time or part time, but 
earns less than $ 15,000 per year.  She is transit dependent - meaning that there are no working vehicles in her 
household.  Access to a vehicle through a friend or relative is also limited.  If bus service was unavailable, she 
would either ride with a friend or not make the trip.    
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The average rider has to make at least one transfer before he/she can complete a one-way trip.  Most riders 
access the bus by walking one to two blocks to get to the nearest bus stop.  The same travel patterns hold true for 
riders to arrive at their destination.  Most will walk one to two blocks to arrive at their fi nal destination.  
  
Most IndyGo riders feel that service hours should be extended and that service frequency should be increased. 

TYPICAL INDYGO RIDER IN 2001 1.4  

NuStats conducted an on-board study of IndyGo ridership in 2001.  A typical IndyGo rider in 2001 was a Black/
African American female, age 35 to 49 who used the bus to travel to and from home and work fi ve days a week.  
The average rider tended to be employed full-time or part-time and work in a service or production position.  
Although the average rider was employed, the rider typically had a household income under $10,000 a year.  In 
general, the average rider was transit dependent and had been using the bus service for one year or more.  On 
average, the rider would have to make at least one transfer before completing a one-way trip.

INDIANAPOLIS DEMOGRAPHICS 1.5  

According to the 2008 American Community Survey Estimates, Indianapolis has 798,594 residents within its city 
limits.  Sixty-six percent of the population is Caucasian, while 26 percent is African American.  Nearly 52 percent 
of the population is female.  Twenty-seven percent of the population is under the age of 21, while 28 percent of 
the population is over the age of 50.

The 2008 American Community Survey found that the City of Indianapolis has 324,635 households. The median 
household income is $43,652.  Approximately 33 percent of households earned less than $30,000 a year.  Just 
over ten percent of households report making between $60,000 to $75,000 a year.  There are 185,571 families 
(homes with two or more related individuals) within the city limits.  The median family income is $56,855.  Twenty-
three percent of families earn less than $30,000 per year.  Nearly 35 percent of families earn $50,000 to $100,000 
a year in Indianapolis.

IndyGo has a higher percentage of Black/African American riders than the overall population of the City of 
Indianapolis.  Sixty-fi ve percent of IndyGo riders are Black/African American.   Thirty-one percent are White/
Caucasian.  This is nearly the reverse of the ethnic composition of Indianapolis.  Sixty-six percent of Indianapolis 
residents are White/Caucasian.  Only twenty-six percent are Black/African American.  

IndyGo also has a disproportionately higher number of low-income riders compared with median household 
income of Indianapolis residents.  Nearly 70 percent of IndyGo rides earn less than $ 25,000 per year.  Conversely, 
only thirty-three percent of Indianapolis households earn less than $ 30,000 per year.      

INDYGO OPPORTUNITIES 1.6  

Transit-Oriented Developmenta. 

Transit-oriented development (TOD) combines residential and commercial development in areas close to public 
transit.  Typically, TOD is higher-density development proximate to a rail station or major bus route.    The activity-
based responses revealed that 19.4 percent of IndyGo riders need to make a shopping stop on their tour1.  With 
the survey showing that a high degree of riders are transit dependent and that the riders typically walk only 1-2 
blocks to access the bus, transit-oriented development in the form of commercial activity around major bus stops 
could serve a major need.  This development could include grocery stores, pharmacies, or convenience stores.  
For example, such development close to a bus stop could be very benefi cial for riders who need to pick items up 
on the way home from work.  In major cities with a history of extensive transit operations, such businesses are 
common.  IndyGo may need to consider working with the Indianapolis planning department or private developers 
to encourage such land use development around existing stops and potential future stops. 

1    A tour is a one-way trip made by a transit user



c h a p t e r  1    e x e c u t i v e  s u m m a r y

2
0

0
9

 In
d

y
G

o
 O

n
-B

o
a

rd
 S

u
rv

e
y 

 

3

CHALLENGES1.7  

During the data collection effort, the BLA / NuStats team encountered two noteworthy challenges: 1) the logistics 
of distributing passes to each rider who completed a questionnaire, and 2) the lack of participation by Spanish-
speaking individuals. 

Riders who completed a survey and returned it on the bus were given an IndyGo one-day bus pass.  Some 
surveyors ran out of passes, and were not able to provide one on the bus to each passenger who completed 
a survey.  For this reason, as the survey progressed NuStats/BLA increased the number of passes given to 
the surveying teams by closely tracking the average daily ridership for the routes surveyed.  Surveyors were 
instructed to document surveys that were completed, but for which a pass was not issued. This allowed a pass to 
be mailed to respondents for their participation. 

The IndyGo Customer Service offi ce received phone calls from three riders who participated in the survey but did 
not receive a bus pass. IndyGo documented respondents who called the customer service line so that NuStats 
could confi rm that respondent’s survey was complete. If the survey was complete and usable, a pass was mailed 
to the respondent. 

Gathering Spanish-language surveys for the project was challenging.  Only 29 Spanish-language surveys were 
collected.  Twelve of those surveys were rejected in the QA/QC process. In total, only 17 Spanish-language 
surveys were considered complete and incorporated into the fi nal data set.

During the data collection effort, the project team recognized that meeting our sample goal for Spanish-speaking 
surveys would be challenging.  In order to increase participation among these riders, Spanish-language surveyors 
were assigned to Route 8 to aid in distributing surveys to Spanish-speaking-only riders. NuStats trained fi ve 
Spanish-speaking surveyors. In addition, BLA / NuStats provided Spanish informational cards to the non-Spanish-
speaking surveyors.  This was done to obtain additional surveys from Spanish-speaking riders. These cards 
explained the purpose of the survey and provided tips for completing the survey.
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C H A P T E R  2    S A M P L I N G  P L A N

A total of 33 IndyGo routes were sampled.  The routes sampled included all Fixed, Express, and Circulator 
Routes. A sampling plan was designed to be statistically signifi cant at the route level, and to provide a sample size 
adequate for analysis for weekday bus service. The sampling plan goal was 3,206 questionnaires. As discussed 
later, the survey data collection resulted in 3,990 usable questionnaires.

The IndyGo On-Board Survey used a standard two-stage sampling approach that consisted of sampling 
passengers and sampling bus trips. Every passenger over the age of 15 (determined by visual estimation) who 
boarded sampled bus trips received a questionnaire. If the surveyor was not readily able to determine whether a 
rider’s age was over 15, the surveyor was instructed to ask the boarding passenger. The exception to this was if 
a minor, 15 and under, was traveling with a guardian; then they would be eligible for the survey if they desired to 
participate. 

APPROACH TO SAMPLING BUS TRIPS2.1  

NuStats prepared a plan to sample weekday bus trips that was statistically signifi cant at the system and route 
level. In addition, the statistical accuracy level was tiered to allow for a lower standard error level for the most 
productive lines, a mid-level standard error for mid-ridership lines, and the highest standard error level for lines 
that do not carry enough daily riders to obtain a larger sample size and therefore a lower standard error level. The 
proposed sample plan was based on three main factors:  

First, the plan ensured that the sample adequately met data needs at the route level.1. 
Second, the plan ensured the collection of adequate samples at the various parts of day. Times of the 2. 
day, TOD, are defi ned as AM Peak (6:00 a.m.–9:00 a.m.), Mid-day (9:01 a.m.–3:00 p.m.), PM Peak (3:01 
p.m.–6:00 p.m.), and Evening (6:01 p.m. –2:00 a.m.). 
Third, the plan ensured that the sample was segmented by direction. 3. 

Specifi cally, NuStats sampled all major bus routes as directed by IndyGo at the 95 percent percent confi dence 
level; these routes are detailed in Table 2-1. 
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Table 2-1:  Sample Goals by Route
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C H A P T E R  3    S U R V E Y  I N S T R U M E N T
NuStats designed the survey instrument as a self-completion questionnaire with 22 self-coded questions on a two-
sided, double letter-size format. Surveys were printed on heavy card stock for easy distribution and completion, 
and were available in two languages (English and Spanish). Each survey instrument contained a Business Reply 
Mail permit for off-vehicle completion and mail-back and a pre-printed unique serial number and bar code, which 
linked each survey instrument to distribution on a specifi c trip. 

Prior to data collection, IndyGo and BLA staff defi ned the minimum data collection requirements for a returned 
survey instrument. The minimum data collection requirements established a returned survey instrument as 
complete and useable if the respondent completed the survey instrument up to the egress question (i.e., Question 
8). The one exception for the minimum requirements was the alighting location (i.e., Question 7) which was not 
included in the defi nition of a completed survey. The following represents the elements established as minimum 
data collection requirements for a “completed survey”: origin, destination, trip purpose, access mode, egress 
mode, transfers, and route sequence. This encapsulates questions 1-7 in the survey instrument.  A sample survey 
instrument is provided in Appendix B.

The survey design obtained three major categories of information: origin and destination travel patterns, access 
and egress modes, and rider demographics. In addition to the survey instrument, technology (i.e., GPS-Enhanced 
Palm Device) supplemented the data collection process, allowing for a reduced survey instrument length.  The 
device collected on-off counts on a per stop basis.   Shortening the survey instrument length reduced respondent 
burden and improved data quality by minimizing the information each respondent provided. Table 3-1 presents 
the key data elements and capture methods. 
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Table 3-1:  Sample Assignment



c h a p t e r  4    d a t a  c o l l e c t i o n       

2
0

0
9

 In
d

y
G

o
 O

n
-B

o
a

rd
 S

u
rv

e
y 

 

9

C H A P T E R  4    D ATA  C O L L E C T I O N

TRIP SELECTION4.1  

The sampling plan provided the basis for calculating the number of sampled trips needed to meet the route 
sample goal. The calculation assumed an average response rate of 25 percent of the typical total riders per trip. 
The response rate assumption (based on industry standards) varies by service type and service period. For 
example, the expected response rate for express routes is 40 percent; by comparison, the expected response 
rate for local routes is 25 percent. The following is an example calculation used to determine the number of 
sampled trips necessary to meet a route sample goal:  

If route ‘x’ carries an average of 500 riders per day and makes 10 trips a day, the average trip ridership is 
50 riders. Assuming the route ‘x’ sample goal requires 50 complete survey instruments, at an estimated 
response rate of 25 percent,  the trip selection calculation yields four trips, which would need to be 
sampled to achieve the estimated survey response (500/10 = 50 x .25 = 12.5; 50/12.5 = 4). It should be 
noted that if the calculation yields a decimal, the value is rounded up to the nearest whole number. 

Following the calculation for trip selection, the sampling plan clustered trips by block for the most effi cient use of 
surveyor labor. Trip clustering also provided an additional advantage of de facto stratifi cation by route direction 
(i.e., most runs consist of trips alternately traveling inbound, outbound, inbound, etc.), by time of day, and by route 
(based on the block, if multiple routes were contained in a block). 

SURVEYOR ASSIGNMENTS4.2  

NuStats developed surveyor assignments by uploading the trip selection requirements to a Web-based fi eld 
management system. The Web-based fi eld management system incorporated the following parameters to create 
surveyor assignments: 

Consecutive trips within the same block/run;• 
Clusters of trips starting and ending at the same location; and,• 
Trips within the cluster, unique to the cluster.• 

Field managers printed the surveyor assignment sheets from the Web-based management system for the 
surveyor teams and included the assignment sheets with directions to/from the assignment starting/ending point. 
The assignment sheets additionally contained a bar code to link the assignment back to the fi eld management 
system. A sample assignment sheet is presented in Figure 4-1. 
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LABOR RECRUITMENT AND TRAINING4.3  

NuStats sub-contracted the survey labor (i.e., surveyors and counters) to a local  employment agency, Todays 
Offi ce Professionals. Employment criteria required the demonstration of: current or past residence in the service 
area, good work habits, personableness, honesty, maturity, possession of reliable personal transportation, and 
attention to details. 

NuStats and Bernardin, Lochmueller & Associates (BLA) staff conducted three training sessions to prepare 
survey staff for data collection activities. The training provided a background of the survey project and IndyGo 
transit system, safety and security training, and survey instruction, which included one hour of role-playing and 
intensive tutoring. Surveyors received specifi c training in reading and interpreting surveyor assignment sheets, 
basic survey procedures and etiquette, and techniques for approaching survey subjects. Specifi c instructions 
for counters included training in the use of the hand-held Palm computer devices and the Ride Count software 
program, counting techniques for the boarding and alighting passengers, as well as general on-board vehicle 
etiquette. 

Training for the pilot survey occurred on September 21, 2009, and 16 staff participated.  NuStats and BLA staff 
administered two additional trainings for the full study.  The fi rst full study training occurred on September 28, 
2009, with 22 staff participating; the second full study training occurred on September 29, 2009, with 14 staff 
participating.  

Figure 4-1:  Sample Assignment
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Following the completion of the initial data collection assignments, NuStats required the survey teams to return 
to the survey command center, where supervisors verifi ed the accuracy of each survey team’s work. Survey 
command center staff provided coaching and additional training when deemed necessary. Staff then distributed 
survey assignments for the next day. The Staffi ng and Training Materials are contained in Appendix C. 

SURVEY ADMINISTRATION 4.4  

Throughout the course of data collection, an in-fi eld survey team managed the administration of the on-board 
survey. The in-fi eld management team consisted of a surveyor manager and surveyor assistants, who managed 
the surveyor and counter assignments, and in-fi eld editing staff, who provided quality assurance for uploads and 
downloads to the Web-based fi eld management system. Additionally, a NuStats fi eld manager remained on site 
throughout the duration of the in-fi eld data collection period. 

Data collection for the full study commenced September 28 and concluded October 16, 2009. Survey teams 
consisted of a surveyor and a counter for the on-board data collection. The surveyor distributed survey instruments, 
persuaded passengers to complete the survey instruments, assisted survey passengers with questions, collected 
survey instruments, and distributed the incentive passes (i.e., a one-day pass) to passengers who completed the 
survey instrument. The counter entered the survey instrument bar code numbers into the hand-held Palm device 
to link survey instruments to a stop, counted the passengers boarding and alighting, ensured the Palm device 
registered the GPS location coordinates, collected survey instruments, and validated the passenger loads after 
each stop. 

The surveyor manger managed the survey assignments using a Web-based management system. The surveyor 
manager or fi eld management assistants distributed the survey assignments daily. Figure 4-2 is a sample screen 
of the Web-based management system. 

Figure 4-2:  Sample Assignment Management Screen
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The fi eld management team updated the Web-based fi eld management system daily with the distribution of 
assignments. When surveyors and counters returned from an assignment, the surveyor manager or assistant 
checked the assignment results (i.e., quickly reviewed the survey instruments to spot any glaring performance 
issues) and downloaded the passenger count data from the Palm devices. If the surveyor managers or assistants 
noticed errors with the assignment results (i.e., incomplete data on the surveys), the management staff withdrew 
these specifi c surveys  for additional in-fi eld survey instrument editing, and the survey teams received coaching 
to promote improved quality assurance review in the fi eld.
 
The surveyor manager then updated the assignment status in the Web-based fi eld management system and 
handed out the next survey assignment. Once the surveyor manager reviewed the completed assignments, an 
in-fi eld editing team reviewed the survey instruments for inspection and coding, prior to sending the results to 
NuStats Headquarters in Austin, Texas for fi nal scanning and verifi cation.

IN-FIELD SURVEY INSTRUMENT EDITING4.5  

Following surveyor check-in, the surveyor manager presented the completed survey instruments to the on-site 
data editors for editing and correction. Bernardin, Lochmueller and Associates (BLA) provided staff to serve as the 
in-fi eld editors.  The data editors, local residents familiar with the geography of the transit service area, reviewed 
each survey instrument and used geographic resources to verify respondent-provided address information. Data 
editors also contacted riders using the respondent-provided phone number from the survey instrument. The 
callback process allowed additional partial records to be converted to usable and complete records. 

After reviewing each survey instrument, the data editors scanned the bar codes on the survey instrument to 
identify the record as complete. Scanning the records simultaneously uploaded the data to the fi eld management 
system as one data input for Web-based management status reports. The fi eld manager then sent the complete 
survey instruments to NuStats Headquarters for scanning and verifi cation.  Partial and Complete surveys will 
continue to be held a NuStats for the near future.  In the near future, scanned images of the surveys will be copied 
to a CD and sent to IndyGo.  Original surveys will be shredded to ensure survey respondent information remains 
confi dential.   

STATUS REPORTING4.6  

The Web-management system allowed the surveyor manager to review surveyor assignments, provide progress 
reports and data summary tables, and monitor fi eld staff performance. The surveyor manager prepared status 
reports from the Web-based fi eld management system. This automated Web application also provided the ability 
for the survey manager to conduct consistency checks, fl ag problem records, and clean and purge fl agged records. 
The surveyor manager reviewed the information for accuracy in the status, response, and performance reports to 
the Web-based fi eld management system. Figure 4-3 is a sample of an on-board “completes report.”
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IPAQ DEVICE 4.7  

Surveyors distributed survey instruments to all boarding passengers over 
the age of 15, and counters tallied the number of passengers boarding and 
alighting the vehicle. The counters used a GPS-enhanced Palm device. 
Figure 4-4 is a photograph of the device used for counting passengers.

The GPS-enhanced Palm device recorded the location and time (arrival and 
departure) at each stop, while counters entered the number of passengers 
boarding and alighting. Counters also entered the number at the top of the 
surveyor instrument bundle prior to arrival at each stop. This process linked 
the sequence and range of survey instruments directly to a stop using the 
provided IndyGo digitized stop list fi le. The surveyor manager uploaded the 
count data fi les to the Web-based fi eld management system. 

Figure 4-3:  Sample On-Board Completes Report

Figure 4-4:  GPS-Enhanced Palm
Device for On-Board Counts
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PILOT TEST OF SURVEY INSTRUMENT4.8  

NuStats conducted a rolling pilot study to test the survey instruments and survey methodology.  A rolling pilot 
allowed the project team to proceed from a week-long “test run” straight into data collection efforts.  A traditional 
study would require more data analysis before administering the full survey project.  NuStats/BLA administered a 
pilot survey for routes listed in Table 4-1.   These routes were selected by IndyGo and surveyed from September 
21 through September 25, 2009.  The pilot surveys was conducted prior to the implementation of the full data 
collection effort. 

IndyGo was satisfi ed with the rolling pilot test, and the full study started the following week. The results of the 
rolling pilot are contained in Appendix D.

Table 4-1:  IndyGo Routes Surveyed for the Pilot Survey
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C H A P T E R  5    D ATA  P R O C E S S I N G
NuStats used ScanTron scanning technology to assist in data entry and minimize human error resulting from 
traditional data entry methods. The scanning process involved electronically scanning batches of approximately 
20 survey instruments to produce an image fi le of the documents. After scanning, the data results derived from 
the image fi les were individually reviewed and verifi ed by comparing the scanned image to the data contained in 
the data fi le. Text data (primarily origin and destination address information) were reviewed to correct misspellings 
and verify that the scanner correctly read numeric data. The raw data fi le output from scanned documents was 
maintained unaltered for comparison purposes, if necessary. 

A data items matrix and data dictionary were developed based on the survey instruments and scanning programs 
using the following process:  

The data items matrix identifi ed variable names, variable descriptions, data types, fi eld widths, code sets, • 
skips, and exact question wording as it appeared in the survey instruments. 
The data dictionary was based on variables listed in the data items matrix. The data dictionary consisted of • 
variable names, data types, fi eld widths, variable labels, and response labels. The labels were abbreviated 
as necessary to accommodate database fi eld width restrictions. 
The data dictionary was checked to ensure agreement with the hard-copy survey instruments. • 
The data structure was checked to ensure consistency for all data fi les created for the study.• 

Following the duplication of the original database, the data contained in the database copy were checked for data 
integrity. Various edit routines were programmed to check the consistency of data and to identify reporting, scanning, 
or entry errors. Data in the control fi le were then matched against survey data to ensure that all information was 
consistent between the two fi les. Routine edit checks were conducted to examine survey instrument responses 
for reasonableness and consistency across items. Routine checks included:  

Response Checks• 
Checking for proper data skips and patterns of answering questions consistent with prior • 
answers. 
Checking for realistic responses (e.g., number of valid driver’s license holders is equal to or less • 
than the number of household members).
Checking for high frequency of item non-response (missing data).• 

Range Checks • 
All categorical values were verifi ed within the expected range.• 
Outliers in continuous variables (variables that represent a continuum of values and do not have • 
a code set) were reviewed and fl agged.

Skip Checks• 
Skip patterns were verifi ed to be programmed correctly.• 

Open-Ends Preparation (non-categorical, text variables)• 
Text variables associated with an “other” type category were reviewed. Text responses that • 
belonged to one of the categories in the response list/code set were re-coded and fl agged.
All text responses were corrected for any spelling or typographical errors.• 
All responses marked “other” and including a respondent-provided description were fl agged.• 

Logic Checks• 
The logical consistency of responses was verifi ed. Data cleaning included consistency checks • 
that were not possible to include in the scanning program.
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Other Standard Checks• 
The total number of records in the data fi le was checked to determine if the amount was equal to • 
the total number of scanned survey instruments. 
If duplicate records were identifi ed, all duplicated data were checked against the original record. • 
If all data were not identical, data were fl agged for review. Otherwise, duplicates were corrected 
or removed (duplicate unique identifi er). 
Multiple-response variables (if any) were prepared by splitting them into the variables specifi ed • 
by the matrix. 
Ten percent of data entries were re-verifi ed. • 
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C H A P T E R  6    G E O C O D I N G
NuStats sub-contracted the geocoding task to GeoStats of Atlanta, Georgia. The geocoding task included 
reviewing, cleaning, and geocoding the location data collected in the survey instrument and recorded in the iPAQ 
technology or imputed from the survey instrument. The survey location data consisted of four location types: 
trip origin, boarding location, alighting location, and trip destination. The trip origin, destination, and alighting 
questions were explicitly asked on the survey instrument, while the boarding and alighting location data were 
automatically collected and recorded via the iPAQ technology or imputed, respectively. 

TRIP ORIGIN AND TRIP DESTINATION6.1  

Geocoding of respondent-provided trip origin and trip destination addresses consisted of two stages. First, an 
automated batch run was fi rst attempted to successfully geocode origin and destination addresses. The batch 
run attempted to match exact addresses or cross-streets obtained from respondents to a street coverage fi le 
provided by IndyGo.  Addresses or cross-streets matching the coverage fi le were assigned an X/Y coordinate and 
a value of “M” for matched, and placed in the “AV_STATUS” fi eld. Addresses or cross-streets not matched during 
the batch run were fl agged with an “AV_STATUS” value of “U” for unmatched, and passed to the next stage of 
geocoding. 

During the next stage, addresses were researched using a series of resources, including Switchboard.com, 
Google.com (Internet search engines), and DeLorme Street Atlas USA (mapping software). Addresses that were 
matched to an exact address or cross-streets during this stage were assigned an X/Y coordinate and an “AV_
STATUS” of “M”. Addresses that fell outside of the GIS coverage fi les have an “AV_STATUS” of “O”. Those 
remaining unmatched addresses were not assigned an X/Y coordinate and were given the “AV_STATUS” of “U”. 
Because origin and destination are required elements, unmatched records were removed from the fi nal data fi le. 

BOARDING LOCATION ASSIGNMENT6.2  

GeoStats developed a technique to assign the boarding location of survey passengers using both the boarding 
information collected with the iPAQ devices along with the transit system route database. The boarding location was 
obtained directly from the passenger count data fi le using the survey instrument number and the ranges captured 
at each boarding location. Depending on the availability of GPS, one of the following two paths determined the 
location: 

If a GPS record was available, then it was used to select the nearest stop in the current sequence of stops • 
(as determined by route/direction/pattern).
If the record did not have a GPS record, but the counter selected a stop from the list, then the counter • 
selected value was used to impute location.

ALIGHTING AND TRANSFER IMPUTATION6.3  

The alighting imputation calculated the location where the passenger most likely exited the vehicle. The alighting 
imputation procedure used the survey instrument variables in conjunction with the assigned boarding information 
to determine if the passenger was surveyed during the fi nal leg of the trip or if the passenger transferred to another 
bus at the end of the surveyed trip. The alighting stop selected in the imputation process when the passenger did 
not transfer was the closest stop in the route/direction/pattern list after the boarding stop and closest to the fi nal 
destination.

If it was determined that the passenger transferred to another bus, the following imputation logic was applied to 
determine the transfer location and, therefore, the alighting location:  

The set of possible stop locations that the passenger could transfer to/from based on the reported • 
sequence of routes and the current route was identifi ed in order to determine the transfer location. 
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The transfer location was then selected using a half-mile buffer, which included the stops closest to the • 
destination where the two routes cross. This procedure populated an output fi le as follows: 

BUS_OFFG – is the fi eld that represents the geographic identifi cation number (geoid) of the bus • 
stop according to the bus stop database.
FAV_STAT – is the fi eld that represents the method that was used to populate the transfer location • 
(i.e., if the transfer location was populated using the nearest high activity location; if the location 
was determined based on the applied half-mile buffer; if the location was determined based on 
the last stop of trip; or if the location could not be geocoded based on the available logic). 

“TP” = The transfer location was determined based on the high transfer activity location, • 
“TB” = The transfer location was determined based on the half-mile buffer,• 
“A” = The transfer location was determined based on the destination geocode and end location of the • 
trip, 
“FAIL” = The transfer location was not able to be determined based on the aforementioned logic.• 

Table 6-1 summarizes the results from the geocoding match rates by address type. 

GEOCODING QUALITY CONTROL6.4  

Once geocoded, the records were subjected to a series of strict quality control checks. The quality control checks 
included:  

Running the unmatched locations through the geocoding process for a fi nal geocoding attempt.• 
Randomly selecting fi ve percent of the geocoded address fi le to review in detail to ensure proper • 
placement of the overall latitude/longitude points. The review process entailed mapping the geocoded 
points in ArcView and comparing the points with DeLorme street fi le.
All cross-street points were queried and analyzed to ensure proper placement of the points (since a • 
cross-street geocode does not reference a zone for zip code or city in ArcView; and the default placement 
of a geocoded cross-street in ArcView places the point in the Southeast quadrant of that intersection.)
A visual quality control check was fi rst performed on each route. This check reviewed the geocoding • 
and verifi ed the accuracy of the location by route, and additionally analyzed the boarding and alighting 
locations relative to the each route. The visual check was conducted by querying boarding/alighting points 
according to each route. For example, all of the boarding/alighting matches for Route 5 were selected 
and displayed in the map view in ArcView. A visual check was conducted to make sure that most of these 
points were displayed on or within proximity of the route. Points that were not displayed on or near the 
route were identifi ed a respondent error.
A visual quality control check was then performed by municipality (city or town). The geocoding was • 
verifi ed by querying the geocoded matches related to each location. These points were then displayed 
in the map view in ArcView and visually confi rmed, and outlying locations were selected and confi rmed 
to be correct.
Global changes, including the correction of misspelled place names, misspelled city names, and other • 
global address problems were corrected prior to each data delivery and again during one fi nal pass on 
the complete location fi le. 

Table 6-1:  Geocoding Match Rates
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C H A P T E R  7    D ATA  W E I G H I N G  A N D  E X PA N D I N G
From a fi nite population sampling theory perspective, analytic weights are needed to develop estimates of 
population parameters and, more generally, to draw inferences about the population that was sampled. Without the 
use of analytic weights, population estimates are subject to biases of unknown (and possibly large) magnitude.
In on-board surveys, it is not cost-effective to sample the universe of trips on all transit routes. At the same time, all 
the riders who board the sampled routes cannot be surveyed due to non-response. All these factors lead to biases 
in the survey data. Consequently, sample weighting and expansion is critical to account and correct for these 
biases. In particular, sample weighting adjusts for non-response at the bus stop level and accounts for sampling 
trips at the route, time, and direction level (RTD). Sample expansion expands the weighted sample to refl ect 
the population ridership at the system-wide level. The next section describes the sample weighting procedure 
followed by the sample expansion procedure, calculation of the fi nal analytic weights, and calculation of linked trip 
factor that translates boardings (i.e., unlinked trips) to linked trips.

SAMPLE WEIGHTING 7.1  

Sample weighting is a critical consideration to account and correct for biases in the survey data. As a simple 
example, one route may have 1,000 passengers per day and another, 100 passengers. If 50 surveys were 
collected on each route, the percentage collected would be 5 and 50 percent, respectively. Without weighting, 
the data collected on the route with 100 passengers would be over-represented in the results. Thus, weighting 
balances these differences and aligns the weighted sample to the known distribution of population ridership.
The sample weighting process includes calculation of two weights: (1) Response factor that corrects for non-
response at the bus stop level, and (2) Vehicle factor that corrects for sampling trips at the route, time of day, and 
direction (RTD) level. The Boarding factor, or weight, is the product of the Response factor and Vehicle factor. 
Each of these factors is discussed below in detail. 

Response Factora. 

Response factor adjusts for non-response due to the fact that not all boarding passengers return usable surveys. 
In order to capture all the non-responding boarding passengers, the Response factor is calculated at the bus stop 
level. 

Ideally, you would expect to receive completed surveys from every bus stop where one or more adult passengers 
boarded the bus. However, because of the complexity of the data collection process and non-response issues, 
the Consultant was faced with two scenarios that had implications on the calculation of the bus stop response 
factor for weighting. These include (1) no completed surveys at bus stops where at least one adult boarded the 
bus (response issue), and (2) fewer adult boardings than the number of completed surveys collected at the bus 
stop (counter error).

Bus Stops with Non-Zero Boardings and Zero Completesb. 

Of all bus stops along surveyed routes (i.e., sampled trips in which a passenger boarded at a stop), some bus 
stops have non-zero boardings and zero completes. A bus stop grouping method is applied to the unique trips that 
include these bus stops of interest. Specifi cally, based on the sequence of the bus stops in the unique trip and the 
distance between bus stops, the bus stops of interest (with non-zero boardings and zero completes) are grouped 
with either the subsequent or the previous stop. Specifi cally, the bus stop of interest is grouped with the closest 
bus stop. However, if the previous and the subsequent stops have zero boardings and zero completes, the bus 
stop of interest is grouped with the second previous and subsequent stop, and so on.
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Bus Stops with Fewer Boardings than Completesc. 

The bus stops with zero boardings and non-zero completes are addressed in the following way. Based on the 
sequence of the bus stops in the unique trip that includes these bus stops of interest, the bus stop of interest 
(with boardings less than completes) is grouped with the subsequent stops (i.e., bus stops in the direction of the 
trip). If a resolution is not reached by grouping with subsequent bus stops in the direction of the unique trip (i.e., 
total boardings are not equal or greater than the completed surveys at the group level), the bus stop of interest is 
grouped with previous ungrouped bus stops (i.e., bus stops in the opposite direction of the trip). The regrouping 
is carried out until a resolution is reached (i.e., the boardings are at least equal to the total number of completed 
surveys at the group level). Following the application of this method (i.e., after grouping the bus stop of interest 
with all other bus stops in the unique trip), if the total boardings are less than the total completed surveys at the 
group level, a response factor of 1 is assigned to all the bus stops in the unique trip.

Following the grouping of the bus stops of interest using the aforementioned methodology, the bus stop re-
sponse factor is calculated (see formula below for Bus Stop Response factor). 

Response Factor = Total Adult Boardings  by Bus Stop / Usable Surveys by Bus Stop

Vehicle Factord. 

Vehicle factor accounts for the non-surveyed trips at the Route, Time of Day, and Direction (RTD) level. The 
times of days used in the weighting process are: AM Peak, Mid-day, PM Peak, and Evening. 

The total one-way trips and total sampled trips will be calculated for each RTD based on this population run cut 
fi le. For example, if Route 1 has a total of 11 trips in the AM Peak that are northbound, but only two are sur-
veyed, its Vehicle factor is 11 divided by 2, or 5.5.

Vehicle Factor = Total Trips per RTD / Sampled Trips per RTD

Boarding Factore. 

Following the calculation of the three weighting factors, the Boarding factor is calculated by multiplying the Re-
sponse and Vehicle factors. 

Boarding Factor = Response Factor * Vehicle Factor 

SAMPLE EXPANSION 7.2  

Sample expansion factors increase the weighted sample to the total boardings at the system-wide level. In 
particular, the survey data is expanded to the average daily ridership data in the sample plan that was based on 
January-July 2009 weekday ridership. The calculation of the Expansion factor is described below.

Expansion Factora. 

The Expansion factor is calculated at the route level using the formula below. As an example, assume that the 
weighted sample ridership for Route 1 is 7,270, and the population average daily weekday ridership for this 
route is 7,742. This produces an expansion factor of 1.06 (7,742 divided by 7,270). 

Expansion Factor = Population Average Daily Ridership / Ridership Weighted by Boarding Factors

Expansion Weightb. 

The fi nal sample ‘weighing and expansion’ weight is referred to as the Expansion weight. In particular, the 



c h a p t e r  7    d a t a  w e i g h i n g  a n d  e x p a n d i n g       

2
0

0
9

 In
d

y
G

o
 O

n
-B

o
a

rd
 S

u
rv

e
y 

 

21

Expansion weight is calculated by multiplying the Boarding factor (i.e., weighting factor) by the Expansion factor. 
Following the application of the Expansion weight, the weighted data represent the population boardings (i.e., 
unlinked trips).

Expansion Weight = Boarding Factor * Expansion Factor

Linked Trip Factorc. 

Linked Trip factor translates boardings (i.e., unlinked trips) to linked trips. This factor accounts for the rider’s 
transfer before or after the surveyed bus. A rider who did not transfer during the completion of a one-way transit 
trip would carry a linked trip factor of 1.0. A rider who transferred from another route before boarding the surveyed 
bus, but did not intend to transfer again, would have a weight of 0.5, as would a rider who did not transfer before 
boarding the surveyed bus, but who intended to transfer in order to get to the ultimate destination. A rider who 
transferred to and from the surveyed bus would have a weight of 0.333. The Linked Trip factor is calculated 
for every rider who completed the survey. This weight will be provided as a stand-alone weight. Following the 
application of this factor to the weighted data (i.e., data weighted by the Expansion weight), the information can 
be expressed as ‘linked’ trips instead of individual boardings.
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C H A P T E R  8    Q U A L I T Y  A S S U R A N C E / Q U A L I T Y C O N T R O L

QUALITY ASSURANCE/QUALITY CONTROL8.1  

Survey Data QA/QCa. 

In order to assure the quality of data, all scanned surveys were thoroughly checked in the EditCheck.  This 
program performs a series of queries customized to each project.  These queries check for logic errors in the 
survey answers. It creates a table of possible issues that can then be reviewed by the data team.  The details of 
the checks performed in the EditCheck are presented below.

Basic Response Checks: 

Data falls within established variable range.• 
The route sequence was recorded in the readable format by the imputation program and TrueRoute.  This • 
program recreates a passenger’s route sequence based on its origin and destination points.  Its purpose 
is to verify that survey respondents submit a logical trip.  
The termination value was not chosen on the variable validating a complete.• 
Proper data skips and patterns of answering questions are consistent with prior answers.• 

Open-Ends Preparation: 

All text responses were corrected for any spelling or typographical errors. • 
Text variables associated with an “Other” type category were reviewed. Text responses that belonged to • 
one of the categories in the response list/code set were recoded and fl agged (uniformity of open ends). 

Route Sequence Checks 

EditCheck fl agged the records for which more stringent checks were required. Missing surveyed route in • 
the responded route sequence, possible round trips (repeated bus numbers in the route sequence), were 
fl agged by EditCheck.
The survey records with implausible route sequence by TrueRoute were also subject to more stringent • 
route sequence checks. 
Imputation process of alighting stops creates the maps that display origin, destination, boarding, and • 
alighting stops for the survey route and other routes listed in the route sequence. These maps were used 
as a tool to verify the route sequence fl agged by EditCheck or TrueRoute.

Geocoding Checks

The X/Y coordinates in proper format was confi rmed. • 
All unmatched locations were run through the geocoding process for a fi nal attempt to be geocoded. All • 
other location information from the data was used as a reference to obtain a correct geocoded location.
Check instances where geocoded origin and geocoded destination are identical. This identifi es cases • 
where a respondent gave the same location information for both their origin and destination. These are 
fl agged as fail.
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Logic Checks

Consistency checks that were not possible to include in the Scanning program were performed in • 
EditCheck. All illogical responses among the demographic questions were fl agged in the delivered data 
set. For example, a respondent who reported zero household vehicles but reported to drive himself/
herself to get to the fi rst bus stop was fl agged under VEH_FLAG1.
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C H A P T E R  9    D ATA  A N A LY S I S

TYPICAL INDYGO RIDER 9.1  

IndyGo’s typical weekday passenger is a Black/African American female, age 35 to 49 who uses the bus 3 to 
5 days a per week to get to and from home and work.  She is likely to be employed full-time or part time, but 
earns less than $ 15,000 per year.  She is transit dependent - meaning that there are no working vehicles in her 
household.  Access to a vehicle through a friend or relative is also limited.  If bus service was unavailable, she 
would either ride with a friend or not make the trip.    

The average rider has to make at least one transfer before he/she can complete a one-way trip.  Most riders ac-
cess the bus by walking one to two blocks to get to the nearest bus stop.  The same travel patterns hold true for 
riders to arrive at their destination.  Most will walk one to two blocks to arrive at the trip terminus.  

Most IndyGo riders feel that service hours should be extended and that service frequency should be increased. 

DATA ANALYSIS 9.2  

The following tables depict data results for all questions asked in the survey instrument.  Results for each sur-
vey question are subdivided into four categories - Travel Characteristics, Demographics, Activity-Based Ques-
tion and Service Improvements.  An analysis of the data is included for each category.  The letter N represents 
the number of survey respondents for each survey question.  Percentages have been rounded to the nearest 
whole number. 

Most survey questions have been cross-tabulated with age, ethnicity and vehicle availability.  Some demograph-
ic data are also cross-tabulated with data sets that are in addition to those identifi ed above.  All cross-tabulated 
tables are located in Appendix E.
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TRAVEL CHARACTERISTICS  9.3  

Origina. 

Approximately 45 percent of riders begin their trips from home.  Nearly 27 percent of riders begin their trips from 
work or a work-related location.  A little over 70 percent of IndyGo riders begin their trips from either work or home.  
This indicates that most IndyGo riders bus trips are to and from home or work.  
 

Nearly half (47 percent) of riders between the ages of 35-49 begin their trips from home.  Forty-one percent 
of riders between the ages of 50-64 begin their trips from home.  The second most popular origin response is 
beginning a trip from work.  Of those riders who begin their trips from work, 32 percent are between the ages of 
35 – 49 and 33 percent are between the ages of 50-64.  
 

Origin Trip PurposeFigure 9-1:  

Age and Origin Trip PurposeFigure 9-2:  
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Of those riders who are Black/African American, 42 percent begin their trips from home and 27 percent begin their 
trips from work.  White/Caucasians compose the second largest ethnic group of IndyGo riders.  Nearly half (48 
percent) begin their trips from home while 26 percent begin their trips from work.  

Of those IndyGo riders who do not have a vehicle available to them, 44 percent begin their trips from home and 25 
percent begin their trips from work.  It is important to note that this question asks if riders have a vehicle available 
to them – not if a working vehicle is available in their household.           

Ethnicity and Origin Trip PurposeFigure 9-3:  

Vehicle Availability and Origin Trip PurposeFigure 9-4:  
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Destinationb. 

Approximately 43 percent of IndyGo riders ended their trips at home.  This is nearly identical to the percentage 
of riders that began their trips at home (45 percent).  Approximately 28 percent of riders ended their trips at work.  
Similar to the origin of riders, 70 percent of rider destinations are either work or home.  For both the origin and 
destination of the trip, the hospital was the least popular destination at less than .04 percent.

Of those riders who end their trips at home, 40 percent are between the ages of 35 – 49.  Forty-seven percent 
are between the ages of 50 - 64.  The second most popular destination response is work.  Thirty percent of riders 
between the ages of 35 – 49 ended their trips at work.  Thirty-six percent of riders between the ages of 25 – 34 
ended their trips at work.  

Destination Trip PurposeFigure 9-5:  

Age and Destination Trip PurposeFigure 9-6:  
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Black/African American riders ended the majority of their trips at either home or work,  (44 percent and 27 percent, 
respectively).  A similar trend exists with White/Caucasian riders.  Forty percent of them ended their trips at home, 
and 32 percent of them ended their trips at work.   

Of those IndyGo riders who do not have a vehicle available to them, 42 percent of them ended their trips at home.  
Twenty-eight percent of them ended their trips at work.  These percentages are very similar to those given in the 
trip origin section. 

Ethnicity and Destination Trip PurposeFigure 9-7:  

Vehicle Availability and Destination Trip PurposeFigure 9-8:  
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Access Modec. 

A little over 90 percent of IndyGo riders walk or use a mobility device to access a bus stop.  A little over two percent 
drove their cars to the bus stop.  

Approximately 90 percent of riders between the ages of 35 – 49 accessed the bus by walking.  Nearly 94 percent 
of riders between the ages of 50 – 64 access the bus by walking. 

Access ModeFigure 9-9:  

Age and Access ModeFigure 9-10:  
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Ninety-three percent of Black/African Americans accessed the bus by walking.  Nearly 89 percent of White/
Caucasian riders accessed the bus by walking.  

 
Ninety-fi ve percent of riders without access to a vehicle accessed the bus by walking.  Of those riders with 
vehicles available to them, 81 percent of them still accessed the bus by walking.  

 

Ethnicity and Access ModeFigure 9-11:  

Vehicle Availability and Access ModeFigure 9-12:  
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Number of Blocks Walked to a Bus Stopd. 

The number of blocks walked were not provided by respondents.  Instead, they were computed from information 
the respondent provided.  The number of blocks walked to a trip origin and the number of blocks walked from 
a bus stop to a fi nal location were combined.  Nearly 37 percent of riders only have to walk one block to get to 
a bus stop.  Five percent reported that they did not have to walk a full block.  Ninety-one percent of riders walk 
fi ve blocks or less.  A small percentage of riders did report that they walked a large number of blocks to access 
a bus.  
 

Of riders between the ages of 35 – 49, 57 percent of them either walk one or two blocks to access a bus stop.  
Thirty-four percent of all riders who walk to the bus walk one block.  Twenty-three percent walk two blocks.  Sixty-
one percent of riders between the ages of 50 – 64 walk one or two blocks to a bus stop.  Forty-two percent walk 
one bock.  Nineteen percent walk two blocks. 
 

Number of Blocks Walked to StopFigure 9-13:  

Age and Number of Blocks WalkedFigure 9-14:  
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Approximately 62 percent of Black/African American riders walked one to two blocks to access the bus.  Thirty-
eight percent walked one block.  Twenty-four percent walked two blocks.  Approximately 60 percent of White/
Caucasian riders walked one or two blocks to access a bus stop.  Thirty-fi ve percent walked one block.  Twenty-four 
percent walked two blocks.  The survey questionnaire did not ask if access to a bus stop is easily accessible.  

Approximately 63 percent of riders with access to a vehicle walked one or two blocks.  Forty-two percent walked 
one block.  Twenty-one percent walked two blocks.  Approximately 60 percent of riders without access to a vehicle 
walked one or two blocks to a bus stop.  Thirty-six percent walked one block.  Twenty-four percent walked two 
blocks. 

 

Ethnicity and Number of Blocks WalkedFigure 9-15:  

Vehicle Availability and Number of Blocks WalkedFigure 9-16:  
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Egress Modee. 

Nearly 93 percent of IndyGo riders arrive at their fi nal location after using IndyGo service by walking or using a 
wheelchair.  This is virtually identical to the percentage of riders who walk or use a wheelchair to access a bus 
stop.  Most IndyGo riders can access their origins and destination by foot or wheelchair after riding the bus.  
 

Approximately 93 percent of riders between the ages of 35 – 49 arrive at their fi nal destination by walking after using 
the bus.  The next largest age group of riders arrives at their fi nal destination by being dropped off by someone.  
However, only fi ve percent of riders between the ages of 25-34 arrive by being dropped off by someone.  
 

Egress ModeFigure 9-17:  

Age and Egress ModeFigure 9-18:  
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Of Black/African American riders, 95 percent walk to their fi nal destinations after a bus ride.  For White/Caucasian 
riders, 87 percent walk to their fi nal destinations.  These are the two largest ethnic groups of IndyGo riders.  Their 
travel is typical of how most riders access their fi nal destination.  
 

Ninety-fi ve percent of riders without access to a vehicle arrived at their fi nal destination by walking.  Of those 
riders with access to a vehicle, 87 percent also access the bus by walking.  

 

Ethnicity and Egress ModeFigure 9-19:  

Vehicle Availability and Egress ModeFigure 9-20:  
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Number of Blocks Walked to Destination f. 

Forty percent of riders had to walk one block after they got off of the bus to reach their destination.  Twenty-fi ve 
percent of riders walk two blocks.  About 93 percent of riders have to walk fi ve blocks or less.  This data might be 
slightly skewed due to respondent error.   This could be caused by erroneous information provided by multiple 
responses.  It is highly unlikely that individuals walk upwards of 70 blocks to arrive that their fi nal destination.

Sixty-fi ve percent of riders between the ages of 35 – 49 walk one or two blocks to arrive at their fi nal destination.  
Thirty-eight percent of riders walked one block while 27 percent walked two blocks.  Sixty-two percent of riders 
between the ages of 25-34 walked between one and two blocks to arrive at their fi nal destination.  Thirty-eight 
percent walked one block while 24 percent walked two blocks.  
 

Number of Blocks WalkedFigure 9-21:  

Age and Number of Blocks WalkedFigure 9-22:  
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Sixty-fi ve percent of Black/African American riders walked one to two blocks to access their fi nal destination.  
Thirty-nine percent walked one block, while 26 percent waked two blocks.  Sixty-three percent of White/Caucasian 
riders walked one or two blocks to access a bus stop.  Thirty-nine percent walked one block, while 24 percent 
walked two blocks.  The two largest ethnic groups are typical of IndyGo riders, for whom the fi nal destination 
typically is accessible on foot.  
 

Sixty-fi ve percent of riders without access to a vehicle walked one or two blocks.  Forty-percent walked one block, 
while 25 percent walked two blocks.  Sixty-fi ve percent of riders with access to a vehicle walked one or two blocks.  
Forty percent walked one block while twenty-fi ve percent walked two blocks.          

Ethnicity and Number of Blocks WalkedFigure 9-23:  

Vehicle Availability and Number of Blocks WalkedFigure 9-24:  
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Total Buses used to make a One-Way Tripg. 
   
Nearly two-thirds of the passengers (62 percent) made at least one transfer to complete their one-way trips.  
Thirteen percent of the total passengers had to transfer three or more times.  

 
Of riders between the ages of 35 – 49, 48 percent use two buses to make a trip.  Fifty-two percent of riders 
between the ages of 50-64 use two buses to make a trip.  This is consistent with the number of buses all 
riders use to make a trip.  
 

Total Buses Used to Make One-Way TripFigure 9-25:  

Age and Total Buses Used for One-Way TripFigure 9-26:  
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Black/African Americans compose the largest demographic of IndyGo ridership.  Sixty-six percent of riders who 
use two buses to make a trip are Black/African American.  Seventy-three percent of riders who make three or more 
transfers on this trip are Black/African American.   White/Caucasian riders are the second largest demographic 
group of riders.  Twenty-six percent of riders that use two buses are in this demographic group, while 19 percent 
use three or more buses.

This chart illustrates that IndyGo can be quite competitive in attracting the choice rider when it can offer a one-
seat ride.  About one-third of riders (30 percent) who can make a trip without transferring had a vehicle available 
for this trip.  By comparison, only about 15 percent of those who had to transfer once had a vehicle available; for 
those transferring twice or more, only about 10 percent had a vehicle available.  

Ethnicity and Total Buses Used for One-Way TripFigure 9-27:  

Vehicle Availability and Total Buses Used for One-Way TripFigure 9-28:  
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Frequency of Making This Triph. 

Half of the surveyed riders make their trip three to fi ve days a week.  Most of these riders probably use IndyGo 
service to commute to and from work and school.  Thirty percent of the riders make the trip six to seven days a 
week.  Together, these two groups comprise 80 percent of IndyGo’s riders.  
 

Almost three percent 
responded that this was 
their fi rst time making 
this particular trip.  This 
is signifi cant.  It shows 
that among the survey 
sample, almost 900 riders 
reported that they were 
surveyed making a trip 
which they never had 
made before on IndyGo.  

 
Thirty-one percent of 
riders between the ages 
of 35-49 make their trips 
between 3-5 days per 
week.  Twenty-fi ve percent 
of riders between the ages of 50 – 64 make their trips 3-5 days per week.  Nineteen percent of riders between the 
ages of 25-34 make their trips 3-5 days per week.  Finally, only 18 percent of riders between the ages of 19-24 
make their trips 3-5 days per week.  Most frequent riders are among the 35 to 49 age group.  

Frequency of Making This TripFigure 9-29:  

Age and Frequency of Making This TripFigure 9-30:  
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Black/African Americans compose the largest demographic of IndyGo ridership.  Of those riders, 81 percent make 
their trips either 3-5 days per week or 6-7 days per week.  Forty-seven percent make their trips 3-5 days per week.  
Thirty-four percent make their trips 6-7 days per week.  White/Caucasians are the second largest demographic 
group with 77 percent of riders making this one-way trip 3-5 days per week or 6-7 days per week.     
 

The majority of IndyGo riders make their trips between 3-5 days per week.  Of those riders, 74 percent do not 
have access to a vehicle.  Twenty-six percent do have access to a vehicle.  The second largest group of riders 
makes trips 6-7 days per week.   Of those riders, 84 percent do not have access to a vehicle.  Only 16 percent 
have access to a vehicle and still make their trips 6-7 days per week.     

Ethnicity and Frequency of Making This TripFigure 9-31:  

Vehicle Availability and Frequency of Making This TripFigure 9-32:  
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Household Vehicle Availabilityi. 

Over half of the IndyGo riders (55 percent) reported that their household does not have an operating vehicle.  Only 
seventeen percent of riders had two or more vehicles in their household.  There is a strong relationship between 
lack of household vehicle availability and use of IndyGo service.  

Sixty percent of IndyGo riders without a vehicle are Black/African American.  Only 28 percent of these riders have 
a vehicle in their household.  Black/African Americans are more likely to be transit dependent than other IndyGo 
riders.      

Vehicle per HouseholdFigure 9-33:  

Ethnicity and Vehicles per HouseholdFigure 9-34:  
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Ninety-four percent of riders without a household vehicle also reported that a vehicle is not available to them.  
This indicates that IndyGo riders without a household vehicle do not have others from whom they may borrow a 
vehicle.    

Vehicle Availabilityj. 
 
Since over half of IndyGo riders do not have a vehicle in their household, it is not surprising that a large number 
of riders (78 percent) did not have a vehicle available to them.  Only 21 percent report that a vehicle is available 
to them. 

 
 

Vehicle Availability and Vehicles per HouseholdFigure 9-35:  

Vehicle AvailabilityFigure 9-36:  
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Black/African Americans compose the largest ethnic demographic of IndyGo riders.  Eighty-one percent of them 
do not have access to a vehicle.  The second largest demographic of riders is composed of White/Caucasians.  
Seventy-four percent of them do not have access to a vehicle.  Among those riders with a vehicle available to 
them, Black/African Americans are the most likely to use IndyGo services.  They should be characterized as 
“choice riders”.

Alternative Mode of Travelk. 
 
If IndyGo service was not available, 30 percent of riders would ride to their destination with a friend.  Nearly the 
same percentage of people (27 percent) would not make the trip.  Sixty percent of riders surveyed make work 
trips.  Note that more than one answer is accepted for this question.  Percentages total more than 100 percent.
 

Vehicle Availability and EthnicityFigure 9-37:  

Alternative Mode of TravelFigure 9-38:  
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In all age groups, except 65 or older, riding with a friend is the top alternative mode of travel.  Not making the trip 
was second highest.  The 65 or older age group reported that they would not make the trip if IndyGo service is not 
available.  Taxi and bike alternatives were the least attractive for all age groups.
 

For riders without access to a vehicle, 30 percent of them indicate they simply would not make the trip.  Twenty-
nine percent would ride with a friend if bus service isn’t available.  Twenty-one percent would walk to their fi nal 
destination.  Biking and driving were the least popular responses.  Only six percent would bike if bus service was 
not available.

Age and Alternative Mode of TravelFigure 9-39:  

Vehicle Availability and Alternative Mode of TravelFigure 9-40:  
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DEMOGRAPHICS9.4  

Gendera. 
 
While male and female ridership is almost equal; slightly more women ride the buses than men.  This was also 
the case in the 2001 IndyGo survey.     
 

Female riders tended to be younger than male riders, on average.  Approximately 48 percent of female riders 
were under the age of 34, compared to only 40 percent of male riders.  Although the 35 to 49 year old age group 
was the largest for both genders, it accounted for 36 percent of male riders as compared with 28 percent of female 
riders.  
 

GenderFigure 9-41:  

Age and GenderFigure 9-42:  
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The majority of both male and female riders identifi ed themselves as Black/African American, followed by White/
Caucasian.  However, the distribution of ethnic groups did differ between the genders.  Male riders were more 
likely to be White/Caucasian (35 percent versus 27 percent of women) and less likely to be Black/African American 
(59 percent male versus 63 percent female).  Women riders represented 68 percent of Hispanic/Latin American 
riders and 60 percent of American Indian riders.  Men were underrepresented in these categories.  

 
Slightly more men (24 percent) than women (20 percent) had a vehicle available to them.  However, the majority 
of both genders did not.   

 

Ethnicity and GenderFigure 9-43:  

Vehicle Availability and GenderFigure 9-44:  
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The distribution of income was generally similar for both genders, although women accounted for over 55 percent 
of riders with less than $15,000 annual household income.   Men accounted for nearly 60 percent of riders with 
more than $60,000 annual household income.  
 

Gender had a marginal relationship with employment status.  More males (44 percent) reported being employed 
full-time than female riders (37 percent).  Female riders were more likely to be part-time employees (19 percent 
versus 15 percent).   Twenty percent of females also reported not being employed verses 18 percent of males.  
Finally, more females reported being students than males (18 percent versus 14 percent).  There is no signifi cant 
difference between genders among temporary employees.  

Gender and IncomeFigure 9-45:  

Gender and Employment StatusFigure 9-46:  
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Ageb. 
 
Over 91 percent of IndyGo riders are adults between the ages of 18 and 65.  Youths (18 and under) account for 
just over 5 percent of ridership.   Seniors (65 and older) account for just over three percent of riders.  This closely 
corresponds to the fi ve percent of riders who report being retired.  Seventeen percent of riders report being 
student.  However, a signifi cant number of students are over the age 18.  
 

 
The distribution of ages were generally similar for all ethnic groups, with some small variations.  White/Caucasian 
riders were generally older than other ethnic groups while Hispanic/Latin American riders were generally younger.  
Overall, 23 percent of riders were under age 25.  Only 37 percent of White/Caucasians were under 35.  Conversely, 
nearly 60 percent of Hispanic/Latin American riders were under the age of 35.  
 

AgeFigure 9-47:  

Age and EthnicityFigure 9-48:  
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The majority of IndyGo riders are transit dependent.  Seventy-eight percent do not have a vehicle available to 
them.  Vehicle availability is greatest among riders aged 35-49 (35 percent).  

Drivers Licensec. 

Over half of the IndyGo riders do not have a license.  This correlates with the high number of riders that do not 
have a vehicle available in their household.  Less than one percent (0.5 percent) of riders is under the age of 16; 
nearly all IndyGo riders are old enough to obtain a driver’s license.   

Age and Vehicle AvailabilityFigure 9-49:  

Drivers LicenseFigure 9-50:  
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Nearly 83 percent of the 16 to 18 age group does not have a driver’s license.  This is higher than any other group 
which is permitted to obtain a license.  All other age groups range from 54 - 63 percent without a license.  IndyGo 
riders between the ages of 50 to 64 have the highest percentage of individuals with a license (46 percent).  
 

Almost two-thirds of Black/ African American riders surveyed did not have a driver’s license.  The Asian and 
Hispanic/Latin American ethnicity groups included 62 and 60 percent respectively without a license.  The White/
Caucasian category is only slightly over 50 percent for those without a license.  More riders in the American Indian 
and Other categories have a license than those that do not.  

 

Drivers License and AgeFigure 9-51:  

Ethnicity and Drivers LicenseFigure 9-52:  
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Only 34 percent of the riders surveyed who have a driver’s license also have a vehicle available to them.  
Surprisingly, 14 percent of the riders surveyed who do not have a license do have a vehicle available to them.  
Overall, 78 percent of the riders surveyed do not have a vehicle available.

Ethnicity d. 
 
Over half of IndyGo passengers are Black/African American.  Approximately one third of the overall passengers 
are white.  A Spanish survey was distributed to those who only speak Spanish.  However, it is possible that 
the Hispanic/Latin American population has more riders than portrayed.  The return rate for Spanish-speaking 
surveys was under-represented in comparison with the number of surveys distributed.  These totals do not equal 
100 percent because riders could pick more than one ethnic group.

 

Vehicle Availability and Drivers LicenseFigure 9-53:  

EthnicityFigure 9-54:  
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Please see page 54 for discussions regarding the relationship of ethnicity to age.  

 
Please see page 54 for discussions regarding the relationship of vehicle availability to ethnicity.

   

Age and EthnicityFigure 9-55:  

Vehicle Availability and EthnicityFigure 9-56:  
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Household Sizee. 

Two-person households are the most common household size among IndyGo riders – representing 29 percent of 
riders.  Four-person households are the smallest at 12 percent.  One-fourth of the riders surveyed live in a one-
person household.  
 

Comparing age and household size, older ages correlated with smaller household sizes.  In the 50 to 64 age 
group and 65 or older age group, there are more one person households than there are in any other household 
size category.  However, in the under 16 and 16 to 18 age groups, there are more fi ve or more person households 
than there are in the other household size categories.  For the age groups between 19 and 49, the two person 
household category has the highest percentage of riders.

Household SizeFigure 9-57:  

Household Size and AgeFigure 9-58:  
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As mentioned previously, among IndyGo riders, there are more two person households than any other household 
category.  More than 50 percent of riders in each ethnicity category are in one or two person households, except 
for the Hispanic/Latin American category.  This ethnic group has 45 percent in one or two person households; the 
majority of riders live in households with three or more people. 

 
There is little correlation between household size and vehicle availability.  A one person household is the least 
likely to have a vehicle available.  The survey results show that 83 percent of one person rider households do not 
have a vehicle.  All other household sizes are between 74 and 80 percent likely to not have a vehicle available to 
them. 

Household Size and EthnicityFigure 9-59:  

Household Size of IndyGo Riders and Vehicle AvailabilityFigure 9-60:  
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Household Workersf. 

The fi gure below illustrates the breakdown of household workers among IndyGo riders.  Almost half of the IndyGo 
riders (44 percent) have one person in their household with a job.  One-fourth of the riders have two people in 
their households with jobs.  Twenty-one percent have no workers in their household.   
 

The largest number of riders belong to households with one worker.  Of those from one worker households, 33 
percent are between the ages of 35 to 49.  Likewise, 33 percent of passengers who belong to households with 
two workers are between the ages of 35 to 49.  

Household WorkersFigure 9-61:  

Household Workers and AgeFigure 9-62:  
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Households that do not have any workers were less likely to have a vehicle available for use.   Only 11 percent of 
households without someone working had access to a vehicle.  Seventy nine percent of passengers that belong 
to a one worker household did not have a vehicle available to them. 

Employment Statusg. 
 
Nearly two-thirds (63 percent) of IndyGo’s passengers are employed, with 44 percent of those employed full-time.  
While most passengers are employed (full and part time), many riders still have a low household income.   Riders 
who need to get to a job comprises a large portion of households that do not have vehicles available to them.  It 
is important to note that the percentages do not equal 100 percent because multiple responses to this question 
were permitted. 
 

Household Workers and Vehicle AvailabilityFigure 9-63:  

Employment StatusFigure 9-64:  
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Of the 40 percent of riders that had full-time employment, 72 percent had income less than $34,999 a year.   Fifty-
nine percent of riders that had part-time jobs earned less than $15,000.  Similarly, 57 percent of student riders 
earn less than $15,000.
 

Forty percent of IndyGo riders are considered to be full-time employees.  Black/African American riders comprise 
59 percent of passengers who are employed full-time, while 34 percent of full-time employees are white/caucasian.  
Nineteen percent of IndyGo riders are unemployed.  Sixty-fi ve percent of unemployed passengers are Black/
African American, while 26 percent are white/caucasian riders.   

Income and Employment StatusFigure 9-65:  

Ethnicity and Employment StatusFigure 9-66:  
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The majority of passengers with full-time or part-time employment did not have access to a vehicle.  Approximately 
71 percent of riders with full-time employment did not have a vehicle available for use.  Only 12 percent of 
passengers with part-time employment had access to a vehicle.

Household Income h. 

Households with lower incomes constitute a larger share of IndyGo’s ridership.  While almost half of the riders 
are employed full-time (44 percent), annual household incomes tend to be low, with almost 70 percent of riders 
from households earning less than $25,000 a year.  Less than 10 percent of riders (9 percent) earn more than 
$50,000 per year.

Vehicle Availability and Employment StatusFigure 9-67:  

Household IncomeFigure 9-68:  
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Passengers with lower household earnings are more likely to ride the bus than use other modes of transportation.  
Of the rider households that earn less than $15,000 a year, a little over 70 percent of them do not have a car 
available to them.  Twenty percent of rider households with the same income have one car.  A little over half of the 
riders that earn between $15,000 and $24,999 do not own a car.
 

The majority of weekday passengers (65 percent) who earned less than $15,000 annually were Black/African 
American.  As income level increases, the percentage of Black/African American passengers and White/Caucasian 
passengers became more equal.  
 

Household Income and EthnicityFigure 9-69:  

Vehicle Availability and Household IncomeFigure 9-70:  



c h a p t e r  9    d a t a  a n a l y s i s       

2
0

0
9

 In
d

y
G

o
 O

n
-B

o
a

rd
 S

u
rv

e
y 

 

61

Passengers that had a household income less than $40,000 tend to be within the 35 to 49 age demographic.  
Twenty-eight percent of passengers that made less than $15,000 per year were between the ages of 35 and 49.  
Less than fi ve percent of passengers that made less than $15,000 per year were under the age of 18.   
 

The chart below shows that the less an IndyGo rider earns, the more bus transfers they are willing to make.  
IndyGo riders who earn less than $ 25,000 or less should be characterized as heavily transit-dependent.  

Household Income and AgeFigure 9-71:  

Income and Number of Buses Used for One-Way TripFigure 9-72:  
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ACTIVITY-BASED RESPONSE  9.5  

The advent of tour - or activity-based forecasting methods has created the need to be able to identify the tour 
purpose as well as the trip purpose of transit riders’ travel.  However, traditional on-board ridership surveys have 
only asked riders to identify their trip purpose, or activities at their origin and destination.  NuStats used a series 
of additional questions on a survey for San Francisco, California, and a mail-back insert in a survey in Columbus, 
Ohio, to attempt to gather tour related information from transit riders; this introduced considerable length to the 
surveys and resulted in relatively low response rates.  The activity-based question (question 21) on the IndyGo 
survey was designed to gather information on riders’ tours while minimizing respondent burden.  The approach 
was very successful, yielding considerable information on riders broader travel patterns, with very low item non-
response and negligible impact on overall survey response.  
 
The activity-based question allows the identifi cation of not only the purpose of the trip observed in the survey, but 
the traveler’s broader purpose for their tour from and to home.  Comparing the riders responses to the activity-
based question to their responses regarding the origin and destination purposes, there are both similarities and 
differences.  While work was the most common out-of-home activity according to either question, only 48.5 
percent of the observed trips had an origin or destination at work, while the activity-based question revealed that 
58.6 percent of riders actually went to work while on their tour.  Similarly, only 14.2 percent of the observed non-
home origins and destinations were at school, but the activity-based question revealed that 19.8 percent of riders 
went to school while on their tour.  Further, while only 9.6 percent of non-home origins and destinations were 
visited for shopping, the activity-based question reveals that 19.4 percent of IndyGo riders went shopping while 
on their tour.  

From the information contained in the responses to the origin and destination purpose questions alone, it would 
be easy to underestimate the amount of activities being served by IndyGo’s service.  For example, as the previous 
paragraph states, the activity-based question reveals that 19 percent of IndyGo riders need to make a shopping 
stop on their tour, even though less than nine percent of riders use “shopping” to describe the origin or destination 
of the trip on which they received the survey.  

In general, it has sometimes been hypothesized that transit riders may make fewer out-of-home stops on their 
tours than travelers in general.  However, the information from IndyGo’s survey calls this assumption into question.  
The activity-based question reveals that IndyGo riders make at least 1.74 stops on average between leaving 

Activity-Based ResponseFigure 9-73:  
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home and returning.  (Note: this estimate of stops per tour represents a lower bound, since multiple stops with 
the same purpose, such as shopping, would only be reported once, given the question’s wording.)  When the 
Central Indiana Travel Survey is complete soon, it will be able to compare this with the average for all travelers in 
the region, but this number is roughly typical for non-transit tours, suggesting that transit use is not correlated with 
lower activity-participation rates.  IndyGo riders use the service to engage in many activities and typically make 
more than one stop per outing.  

The common assumption that transit tours involve fewer stops may have arisen from the fact that there are fewer 
non-home-based transit trips than non-home-based auto trips.  The results of the IndyGo survey continue to 
support this fact.  If the number of non-home stops on tour were calculated based simply on the number of non-
home-based trips (trips with neither origin nor destination at home) observed in the survey, the result would be 
1.34 stops per tour.  However, from the activity-based question, it is clear that there are more non-home-based 
trips on transit riders’ tours.  The implication is that some non-home-based trips on transit tours are likely to be 
non-transit trips, probably walk trips.  It is also possible that non-home-based trips, which tend to shorter, may 
have lower response rates since the respondent burden is larger relative to the trip’s duration and riders may 
simply not have time to complete the survey during a brief trip.  Ultimately, the activity-based question suggests 
that at least 55 percent of non-home-based trips on transit tours were not otherwise captured in the on-board 
survey, either because these were walk (or other non-transit) trips or due to the short trip bias.  

The fi gure below represents the relationship between the number of activity purposes per transit tour and the 
household income of riders.  Interestingly, higher income correlated with participation in fewer activity purposes 
per transit tour.  While higher income is typically associated with greater activity participation in general, it appears 
that higher income riders conduct relatively fewer activities on transit tours.  

Household Income and Stop Purposes per TourFigure 9-74:  
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The fi gure below represents the relationship between household income and trip purpose.    In particular, as 
income increases, there is a trend for commuting to become a greater percentage of trip purposes.  While work 
activities account for only a third of the activities serviced by transit for riders with less than $25,000 a year income, 
work accounts for three quarters of the activities served by transit for riders with income over $100,000 a year.

  

Vehicle availability also shows a tendency for transit riders with an available vehicle to be somewhat more 
inclined to commute by bus and less likely to do other errands on their transit tours.  Interestingly, however, the 
phenomenon seems better explained by income than vehicle availability. 
  

Household Income and Trip PurposeFigure 9-75:  

Vehicle Availability and Other ActivitiesFigure 9-76:  
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Activities served by IndyGo also vary with age of the riders.  Riders age 18 and under are most likely to use the 
bus to go to school; riders from 19 to 24 are split between school and work, while riders from 25 and older are 
most likely to go to work.  However, both shopping and doing other errands increase with age to the point that 
riders age 65 and older are almost as likely to be doing errands as going to work.  Stops per tour varied little by 
age.  

There was relatively little variation in activity patterns by ethnicity.  The most notable exception was that visiting 
friends or attending a religious or social event accounted for an unusually large proportion of American Indian 
riders’ activities.  There were also some differences in the activities served for Asian riders.  Asian riders were less 
likely to take the bus to work and more likely to take the bus to school or to buy a meal.  White/Caucasian riders 
were slightly less likely than other ethnicities to go to school using IndyGo service and slightly more likely to use 
the bus for commuting than other activities, but for the most part, overall, all ethnic groups used IndyGo service 
for a similar mix of activities.  
   

Age and ActivitiesFigure 9-77:  

Ethnicity and ActivityFigure 9-78:  
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Although the mix of purposes was fairly consistent across ethnic groups, the number of activity purposes per tour 
did vary somewhat.  White/Caucasian riders tended to participate in fewer types of activities per transit tour as 
compared to Asian, Hispanic/Latin American and Black or African American riders.  Asian riders, in on the other 
hand, tended to participate in the most types of activities.  Riders who did not identify their race or specifi ed 
another race reported fewer types of activities, as well, but this may simply be due to a general unresponsiveness 
or privacy concerns among this group of riders.  The differences in activity levels on transit tours by ethnic groups 
were generally less signifi cant than the variation associated with income.

The overall diversity of activities and number of stop purposes per tour was greater for women than for men, 
although the mix of activities was similar.  There were some small differences in the mix of activities.  Men were 
slightly more likely to use the bus to go to work, while women were slightly more likely to use IndyGo’s services to 
go to school, shop or do other errands.  The main gender difference, however, was simply that on average women 
made 0.2 more stops (based on stop types) per tour as compared to men.  

Activity and GenderFigure 9-80:  

Number of Activities and EthnicityFigure 9-79:  
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The fi gure below illustrates that women tend to engage in slightly more activities than men per transit stop.

INDYGO SERVICE IMPROVEMENTS 9.6  

In an open-ended question, nearly 40 percent of IndyGo riders reported that they would benefi t from extended 
hours of service.  Considering almost 45 percent of the riders have full time jobs, and another 20 percent have 
part time jobs, later services could help accommodate workers who have second shift jobs.  Only fi ve percent of 
riders reported that they think pedestrian access to bus stops should be improved.  This number is consistent with 
the 90 percent of riders who report that they travel only one to two blocks to access a bus.  It is important to note 
that the percentages do not equal 100.  More than one response to the question was accepted. 

Number of Activities and GenderFigure 9-81:  

IndyGo Service ImprovementsFigure 9-82:  
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The majority of riders who answered the open-ended question about improvement potential for IndyGo indicated 
that they would like bus service to end later.  Thirty-four percent of 35-49 year olds feel this service should be 
improved.  Twenty percent of 50-64 year olds also would like service hours extended.  The second most popular 
response for service improvements is increasing the overall frequency in service.  Thirty-two percent of riders 
between the ages of 35-49 feel frequency should be increased.  Twenty-fi ve percent of 50-64 year olds also would 
like to see frequency increased.   

The majority of respondents (49 percent) use bus service 3-5 days per week.  Of those riders, 29 percent believe 
service hours should be extended to later in the evening.  Twenty-one percent believe frequency of service should 
be increased.  Finally, 14 percent feel that transfers should be made easier.  

Frequency of Making this Trip and Service ImprovementsFigure 9-84:  

Age and Service ImprovementsFigure 9-83:  
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The majority of IndyGo riders earn less than $15,000 per year.  Of those riders who earn less than $15,000, 30 
percent feel that service should end later.  Twenty-seven percent feel that service frequency should be increased.  
Fifteen percent indicate that bus transfers could be made easier.   
                                

Income and Service ImprovementsFigure 9-85:  
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appendix a     sample plan
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