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1. DESCRIPTION OF THE SAMPLING PLAN FOR THE RAIL SYSTEM  
 
The number of weekday surveys that will be completed by station-of-entry and time of day 
is shown in the table below. Overall, a total 15,051 surveys will be completed, which 
represents 10.1% of the MARTA’s 148,765 average daily rail boardings. Although the 
systemwide sampling rate will be 10.1%, variable sampling rates will be used to ensure 
that lower volume stations are well represented. The sampling plan has been designed to 
ensure that a minimum of 200 riders will be surveyed at each station up to a maximum of 
1,000 surveys at Five Points and 800 surveys at all other stations. The station level 
sampling rates and margin of error at the 95% level of confidence are also provided in the 
table below.  
 

ENTRY STATION EARLY AM AM PEAK MIDDAY PM PEAK EVENING*

Total Surveys to 

Be Completed

Sampling 

Rate

Station Level 

Margin of Error 

at 95% CI
0 (17) Five Points 27 168 267 427 111 1000 7.1% 3.0%
E01 (19) Georgia State 6 38 112 180 47 383 10.1% 4.8%
E02 (24) King Memorial 8 62 54 53 23 200 17.5% 6.3%
E03 (22) Inman Park 11 80 52 52 32 226 9.6% 6.2%
E04 (16) Edgewood/Candler Park 7 112 35 30 15 200 20.6% 6.2%
E05 (14) East Lake 8 110 40 30 12 200 16.9% 6.3%
E06 (11) Decatur 7 65 77 93 34 276 9.9% 5.6%
E07 (04) Avondale 14 87 71 54 23 248 9.1% 5.9%
E08 (23) Kensington 39 190 136 84 41 490 10.2% 4.2%
E09 (21) Indian Creek 40 210 93 45 24 411 10.8% 4.6%
N01 (34) Peachtree Center 6 48 155 480 111 800 8.7% 3.3%
N02 (09) Civic Center 4 66 42 92 18 221 8.4% 6.3%
N03 (30) North Avenue 16 88 105 243 76 527 9.8% 4.1%
N04 (29) Midtown 6 102 100 239 90 537 9.7% 4.0%
N05 (01) Arts Center 7 104 110 320 93 634 9.6% 3.7%
N06T (27) Lindbergh Center 20 250 131 216 75 693 9.9% 3.5%
N07 (07) Buckhead 3 40 46 172 39 300 8.8% 5.4%
N08 (28) Medical Center 3 38 32 111 17 200 14.0% 6.4%
N09 (13) Dunwoody 4 70 50 145 39 309 9.8% 5.3%
N10 (35) Sandy Springs 6 96 59 116 20 297 10.2% 5.4%
N11 (31) North Springs 29 339 81 118 37 604 9.9% 3.8%
NE07 (26) Lenox 3 41 47 110 45 246 10.5% 5.9%
NE08 (06) Brookhaven 5 101 39 51 20 216 10.0% 6.3%
NE09 (08) Chamblee 8 133 71 83 25 320 9.6% 5.2%
NE10 (12) Doraville 28 227 91 111 40 497 9.9% 4.2%
S01 (18) Garnett 10 56 59 55 20 200 18.7% 6.2%
S02 (37) West End 28 168 127 118 62 503 9.9% 4.1%
S03 (32) Oakland City 27 138 93 57 29 344 10.9% 5.0%
S04 (25) Lakewood/Ft McPherson 15 124 72 50 21 282 10.2% 5.5%
S05 (15) East Point 43 226 146 107 52 574 9.6% 3.9%
S06 (10) College Park 70 349 170 145 66 800 9.5% 3.3%
S07 (02) Airport 13 127 205 247 208 800 9.4% 3.3%
W01 (33) Dome/GWCC 3 12 33 106 46 200 16.9% 6.3%
W02 (36) Vine City 7 44 54 65 30 200 36.6% 5.5%
W03 (03) Ashby 11 55 53 54 27 200 14.7% 6.4%
W04 (38) West Lake 12 73 55 44 16 200 21.4% 6.2%
W05 (20) H. E. Holmes 34 207 121 110 44 516 9.8% 4.1%
W4P (05) Bankhead 11 53 63 57 16 200 28.2% 5.9%

TOTAL SURVEYS TO BE COMPLETED 598 4496 3343 4869 1746 15051 10.1% 0.0%  
 
Since the bulk of the data collection is being conducted during the fall of 2019, the 
October 2018 ridership data has been used to guide data collection efforts and establish 
the goals in the sampling plan. 
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The overall goals shown in the sampling plan on the previous page were derived by 
reviewing ridership patterns between rail stations during each of the following time 
periods: 
 

 Early AM:  3:00 am - 5:59 am 
 AM: 6:00 am – 9:59 am 
 Midday:  10:00 am – 2:59 pm 
 PM: 3:00 pm – 6:59 pm 
 EVENING:  7:00 pm – 2:59 am 

 
A very detailed sampling plan has been submitted by ETC Institute as a separate Excel 
file (“ARC On-Board Survey Working Paper #2b - Rail Sampling Plan 20190830 
(OCTOBER Ridership for Evening Period.xlxs). This file contains seven worksheets, 
which are described below.  
 

 Worksheet 1 (Summary by Station) shows the total number of surveys that will be 
completed based on the boarding location of riders by time of day. Worksheet 1 
summarizes the data in Worksheets 3-7. 
 

 Worksheet 2 (OVERALL by STATION ON-to-OFF) shows the total number of 
surveys that will be completed by station of entry and exit. The worksheet contains 
four tables. Boarding stations are listed in columns B through AS. Alighting 
locations are listed in rows. Table 1 at the top of the worksheet shows the average 
weekday ridership between stations. Table 2 shows the preliminary goal for the 
number of completed surveys using a uniform sampling rate of 10% applied to the 
average daily ridership between stations. Table 3 shows the adjusted (or final) 
sampling goal. The adjusted goals were established to ensure that a minimum of 
200 boardings are sampled at each station. If the overall number of completed 
surveys for a given station was less than 200, the preliminary goals in Table 2 
were multiplied by the ratio of 200 divided by the preliminary goal shown in Table 
2. For example, the total number of surveys that would have completed for 
boardings at King Memorial in Table 2 using a uniform sampling rate of 10% was 
125. To ensure that a minimum of 200 passengers who board at King Memorial 
are surveyed, each of the station-to-station goals for King Memorial shown in 
column D (D51 thru D88) were multiplied by (200/125). Table 4 shows the final 
number of surveys that will be completed by station of entry. [Note: the values 
shown in each cell of the worksheet are rounded to the nearest whole numbers, so 
the sum of the values that are shown in each cell may not equal the total due to 
rounding.]   
 

 Worksheets 3-7 contain the same information on the sampling goals for each of 
the five time periods listed above. The structure of Worksheets 3-7 is the same as 
Worksheet 2. 

 
Weekday surveys will be administered from Monday-Thursday. The overall results of the 
weekday sample will have a precision of at least ±1% at the 95% level of confidence for 
the system. The results for boardings at each rail station will have a precision of at least 
±6.5% at the 95% level of confidence.  
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ARC and MARTA will provide a list of events that are likely to impact certain stations 
more than others, and the schedule will be revised to avoid surveying these stations on 
these days.  
 
 
2.  PROTOCOL FOR SELECTING SURVEY PARTICIPANTS AT RANDOM 
 
Platform-based sampling will be the primary methodology for the administration of the 
survey to rail passengers. The selection process for the survey will be done using one of 
two methods: 
 

 Method 1:  Low Volume Stations. For low volume stations and/or stations with a 
limited number of access points to the platforms, interviewers will select riders for 
the survey at random based on the sequence they pass thru the access point or 
arrive at the station. When this method is used, the interviewer will enter a number 
between 1-6 into the tablet program. An algorithm in the tablet program will 
randomly generate a number between 1 and 6, which will inform the interviewer 
whether the first, second, third, or fourth person entering the platform should be 
interviewed. If more than three minutes pass and only one person has entered the 
platform, the interviewer will interview the first person who arrives at the platform. If 
more than three minutes pass and only two people has entered the platform, the 
interviewer will enter “2” into the tablet, and the algorithm will randomly select 
whether the first or second person should be interviewed. If more than three 
minutes pass and only three people have entered the platform, the interviewer will 
enter “3” into the tablet, and the algorithm will randomly select whether the first, 
second, or third person should be interviewed. If a person refuses to participate in 
the survey, the interviewer will ask the next person who arrived in the sequence 
that he/she arrived to participate. If all people 
who were observed entering the platform (up 
to 6) by the interviewer refuse to participate, 
the interviewer will return to the access point 
and begin the selection progress again.  
 

 Method 2:  Medium/High Volume Stations. 
For medium- and high-volume stations, 
interviewers will select riders for the survey 
using a zonal method. The field supervisor will 
divide the platform where interviewers are 
working into 1-6 zones that can easily be 
distinguished from one another by columns, 
walls, or other features on the platform. Once 
the interviewer is assigned to a zone, the 
interviewer will enter the number of people 
who are in the zone. To avoid having the 
interviewer waste time counting large numbers 
of people, the interviewer will enter the 
approximate number of people in the zone if 
more than 10 people are in the zone (e.g., 25 if 
it looks like there are about 25 people in the 

ZONAL 
SELECTION 
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zone). Once the number of people in a zone has been entered by the interviewer, 
an algorithm in the tablet program will then randomly select a number between 1 
and the number entered (up to 10). If more than 10 people are in the zone, the 
algorithm will only select a number between 1 and 10. Person numbers within the 
zone will be assigned by counting riders from front (nearest to the tracks) to back, 
with left to right used as a tie-breaker if needed. For example, if 8 people are in the 
zone (as shown in the diagram above), the algorithm will generate a number 
between 1 and 8. If the algorithm generates the number “3”, the interviewer (shown 
by the red “X” in the diagram to the right) will approach person 3 (in yellow) to do 
the survey. 

      
Other provisions that will be included in the protocol for selection include the following: 

 
 Riders who are just walking through a zone will be excluded from selection 

 
 When a train is pulling into station or in the station, interviewers will NOT 

intercept respondent. However, it will be OK for the interviewer to intercept a 
passenger when the train is visible/approaching as interviewer can request to 
board with selected rider. 
 

 Riders who are on the phone at time of selection will be recorded as refusals 
(with phone as explanation) 
 

 Riders who are wearing headphones will be intercepted 
 
 If a selected rider’s companion answers the questions due to selected rider 

being limited English proficient or having a disability which impacts their ability 
to answer, this is OK if the person answering the questions is answering on 
behalf of the selected rider. 

 
 If a rider refuses to participate in the survey, the interviewer will ask the person 

who is the next farthest from the train tracks to participate in the survey. If no 
one is farther from the tracks than the person who was originally selected, the 
interviewer will select the person who is closest to the tracks to participate. If 
the second person asked refuses, the interviewer will follow the same process 
that was just described to select a third person in the zone to participate. If 
three consecutive people in a zone refuse, the interviewer will start the 
selection process over. 

 
 If an interviewer does not have time to complete the survey on the platform, the 

interviewer will board the train with the rider and complete the survey on-board 
the train. 

 
If two or more interviewers are working in the same zone and end up selecting the same 
passenger for the survey (very unlikely, but possible), the second interviewer will reenter 
the number of people in the zone until a new person number is randomly generated by 
the computer.  
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3.  PROTOCOL FOR SWITCHING FROM RANDOM SAMPLING TO QUOTA 
SAMPLING  

 
Once 80% of the overall goal for the number of surveys at a station has been completed, 
the selection process will switch from a random selection process to one based on filling 
specific quotas. This means that interviewers will begin screening riders for their exit 
station at the beginning of the survey using the same selection procedures that were 
described above. The only difference will be that if the goal for a specific exit station has 
already been filled, the interviewer will stop the survey and begin the random selection 
process again until he/she finds a passenger who will be exiting from a station where the 
quota has not been filled.  

 
4.  OTHER QUALITY CONTROL PROCEDURES  
 
Short-Trips. Since some riders who make short trips may not have time to complete the 
survey during their trip, the first question on the tablet version will ask the rider if he/she 
has at least 5-7 minutes to complete the survey. Riders who do not have time will be 
asked to provide their name and phone number and begin the interview. If the interviewer 
is not able to complete the interview, then the ETC Institute’s call center can contact the 
rider and administer the remainder of the survey by phone.  
 
Real-Time Geocoding. The tablet program will be designed to allow real-time geocoding 
of all address locations (home, origin, destination, boarding and alighting locations).  
 
Real-Time Monitoring of Surveyor Performance. The tablet program will be designed 
in a manner that allows ETC Institute’s field supervisors to monitor the performance of 
individual interviewers in real time. At the end of each day, field supervisors will evaluate 
the performance of each interviewer. This will include a review of the characteristics of the 
passengers who are interviewed regarding age, gender, race, and the average length of 
each interview. These daily reviews will allow the research team to provide immediate 
feedback to interviewers to improve their overall performance. It will also allow the 
research team to quickly identify and remove interviewers who were not conducting the 
survey properly.  
 
Staffing level management. Interviewers will check-in with the field supervisor at the 
beginning of their shift at the station that has been designated to be the command and 
control center for the day. After checking-in with the field supervisor, the interviewer will 
take a MARTA train to the station where the interviewer will be assigned for the day. 
Upon arrive at the station where he/she is working for the day, the interviewer will use the 
tablet to send a message to the field supervisor indicating that he/she is ready to begin 
conducting interviews. The field supervisor will be able to remotely monitor the location of 
all tablet computers and the interviewers who are using them, which will allow to the field 
supervisor to make adjustments in staffing levels at each station/platform as needed 
during the day. Interviewers will notify the field supervisor immediately if they have 
problems or encounter any unusual saturations. 
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5. USE OF DUMMY RECORDS 
 
Since the weekday sampling plan involves managing the sample based on STATION-to-
STATION flows, it may be difficult (or impossible) to capture some trips that occur 
between stations that have very low ridership between them. 
 
For example, there are only 2 trips on the average weekday from Edgewood to 
Brookhaven. The probability of capturing this trip is just 1 in 74,382, so this trip is unlikely 
to be captured. To be sure these very low volume trips are captured in the survey, ETC 
Institute will create “dummy” records to represent these trips. The dummy record would 
not contain any origin, destination, or other data about the trip. It would simply represent 
the movement between stations when trips are known to occur. Dummy records would 
primarily be used to expand the data for modeling purposes.  
 
6. USE OF SEGEMENTS 
 
For the AM, Midday, and PM periods, ETC Institute has proposed a station-to-station 
based sampling plan, which will guide the expansion of surveys collected during these 
three time periods. The station-to-station goals are shown in Table 3 of the corresponding 
worksheets in the sampling plan. In most cases the station-to-station goals represent 
approximately 10% of the ridership traveling between two stations during each of the 
given time periods. For example, during the AM period, 58 riders typically board at Five 
Points and alight at Georgia State. Therefore, the sampling goal for trips beginning at Five 
Points and ending at Georgia State during the AM period is 6 (approximately 10% of 58) 
 
Since ridership is significantly lower during the Early AM and the Evening periods, ETC 
Institute has combined adjacent rail stations into 6 segments and proposed a segment-to-
segment based sampling plan to guide the collection of surveys during these two time 
periods. Station-to-Station goals are simply not realistic during the two time periods 
because the number of surveys to be completed is too small relative to the number of 
cells in the matrix (38 stations x 38 stations = 1,444 cells).  
 
Although station-to-station goals have not been established from the Early AM and 
Evening periods, ETC Institute has identified station level goals to ensure all stations are 
well represented during each time period. The station level goals are shown in Table 4 of 
the sampling plan for each time period. For example, during the Early AM period, ETC 
Institute will complete surveys with at least 27 randomly selected passengers who board 
at Five Points. ETC Institute has also highlighted in YELLOW the cells in Table 3 of the 
Early AM and Evening sampling plans where we should expect to complete more than 4 
surveys. If no surveys are completed for trips between the cells highlighted in YELLOW in 
Table 3, ETC Institute will oversample trips that should be captured in these cells using 
the procedure described in Section 3 of this document (PROTOCOL FOR SWITCHING 
FROM RANDOM SAMPLING TO QUOTA SAMPLING). This will ensure that if there are 
any high volume station-to-station flows during the Early AM or Evening periods, these 
high volume flows will be represented in the survey, and if enough surveys are captured 
from some of the high volume station-to-station flows, these trips could be expanded at 
the station-to-station level rather than at the segment-to-segment level. 


