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Weighting of Trip Survey Data 1 

The following chart depicts the process that led to the selection of specific boats used to 

collect exposure hours from the 2012 trip survey. This selection process began with all boats 

owned in the US and representing our
2 universe of interest.  Through several sampling phases, 

this large target universe of boats was narrowed down to a small subset of boats used for the 

2012 monthly trip survey. 

To produce national estimates of exposure hours, we must proceed backwards from the 

small sample of boats used in the trip survey back to the target universe of boats owned in the 

US. The weighting of the trip survey data consists of applying to each of the boats surveyed, an 

adjustment factor that compensates for the loss of some boats at each phase of the selection 

process described in the chart
3
 so that the original population of boats owned in the US can be 

reconstructed somehow. 

See document “Weighting of Trip Survey Data_boat selection process”  
for further explanation of the phases shown in this chart 

 

 

The narrative beginning on page 2 defines the actual adjustments made at each stage of the 
process (shown in the above chart) to get the final weights that were used. Red notes reflect 

further explanation derived from the ERAC charge team’s April 4, 2014, conference call. 
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To compute exposure hours, a number of specific boats were tracked every month in 

2012. Their users were first asked about the number of days the boats were used during the 

month, the length of time they were operated on the water, and the number of passengers on 

board.  However, the data about number of hours of use and number of passengers was 

collected for a maximum of 2 boating days in order to minimize the burden of response on 

respondents. 

The number of exposure hours associated with one specific boat on any given day is 

obtained as follows: 

Exposure hours per boat and day in a month = (# Hours) x (# Passengers)  (1) 

Two types of adjustments must be made to this fundamental element of exposure hours in order 

to obtain the final state-level estimates: (1) the Day Adjustment and (2) the Boat Adjustment.  

1) Day Adjustment 

Expression (1) only represents exposure hours for one boating day. To reflect all days 

during which this boat was used, this expression must be multiplied by the reported 

number of days (referred to as WTRN in the methodology report
4
) that the boat was 

used in the month. 

 

Note that if the number of days a boat was used in a month is two or more, then only 2 

interviews were conducted for 2 selected days. The trip database in this case has 2 

records associated with the same boat and the 2 boating days. Consequently, only half 

of the total days of use must be assigned to each of the 2 records to avoid double 

counting.  This is a structural adjustment that is dictated by the way we decided to set up 

the trip survey database. 

 

When panelists were contacted, they were asked about the use of their boat for the 

previous month (e.g., if contacted in March, they were asked about boat use during the 

month of February, the ‘reference month’). If, for example, a panelist used their boat 10 

days during the reference month, however, they were not asked for information about 

each of those days; they were only asked for information about two of the days they used 

the boat. Since information was only collected on two days, not 10, an adjustment had to 

be made to compensate for the eight days that were “lost.” This is the “day adjustment.” 

The assumption is that since those two days were picked randomly, the information 

collected for these two days will tell us something about the other days for which data 

were not collected.  

 

On the team conference call, a question was asked about the calculation used here. The 

example was for a panelist who reported boating 15 days out of the month and who was 

asked for information about their use on two of those days. The calculation would be 15 

(actual days) / 2 multiplied by the total exposure hours for those two days. The 15 / 2 is the 

weight adjustment that would be applied in this case. 

 

A question also was asked about the random selection of the two days in the event of 

multiple days boated during the month: did the respondent select the days or did the 

interviewer? Neither. The interviewer entered the number of days into the computer and 
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the computer would make the random selection for the days about which the panelist 

would be asked questions about their boat usage. 

 

A follow-up comment was posed about the selection of the days (e.g., presumably both 

days could be on the weekend; or both on weekdays; or one on a weekend and another, a 

week day). The comment was that a boater’s Saturday experience might be quite different 

than the boater’s weekday experience (e.g., more time on the water, perhaps more 

encounters, perhaps more alcohol consumption on the weekend day than the weekday). 

The possibility was raised of factoring in a ‘weekend adjustment’; however, concern also 

was expressed about the potential for overstating the exposure hours if there were a 

deliberate effort to ensure that weekend days were selected for data collection. For 

purposes of this survey, given the difficulties of controlling all factors (including things 

like the weather on the selected days) the expectation was/is that the random selection for 

days throughout the year should result in overall reasonably unbiased estimates.  

 

For study: Since the trip dates were collected, suggestions were made about how the data 

could be used in additional studies. One suggestion was to at least take a look at the 

actual distribution of the days that were selected. This could help ensure that the 

methodology did/does result in good coverage of different scenarios. One member also 

commented that, at least anecdotally, a state has to know what days to put more patrols 

on the water; but it would be interesting to see how the results from the survey match up 

with “what we think we know.” On which days are boaters really spending the most time 

on the water? Another suggested that even though boat use is higher on the weekends, 

there are also data on accidents--both weekdays and weekends--and with separate 

exposure indicators for those, the survey’s date data could be analyzed to see if there are 

different associated risks.  

 

2) Boat Adjustment 

 

Expression (1) only represents one boat.  To reflect all boats owned in the US the basic 

exposure hours of expression (1) must undergo several levels of adjustments to account 

for all boats not selected at the different phases described on the chart. Refer to the 

shaded rectangles on page one of this summary as each required a specific adjustment; 

see also “Weighting of Trip Survey Data_boat selection process.” 

 

 Only a fraction of boats owned in the US was selected for the 2011 boat survey. 

 

Adjustment: 

The number of exposure hours associated with the boats profiled in the 2011 

boat survey must represent all boats owned in the US. Therefore, the exposure 

hours obtained for boat survey participants must be adjusted upwards by the 

ratio of number of boats owned to the number of boats profiled in the 2011 

boat survey. (This adjustment led to weight WB1 in the methodology report) 

 

This is the first adjustment, made at the Boat Survey level. If there are 21M boats 

(registered and unregistered) in the U.S. and only 30K+ are in the sample, then an 

adjustment must be made to reflect all 21M. The 21M/30K becomes the adjustment 
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factor, or the “base weight”—that is, the weight that will be multiplied by the total 

exposure hours. 

 

But how was the 21M (21,611,000) figure determined in the first place? The number 

of registered boats was known, but the number of unregistered was not—the latter 

would be identified through the Boat Survey (primarily through the phone survey, 

not the mail format). Along with an estimate of unregistered boats, however, the 

Boat Survey also yielded an estimate of the number of registered boats, which 

could then be compared against the known registration figures. The size of the 

discrepancy between the known and estimated registered boats gave an indication 

of how well the survey was able to estimate the number of boats. As it turned out, 

there was a small discrepancy between the figures, which was then used to adjust 

the number of unregistered boats data gathered from the survey. The adjustments 

had to be made by boat type and also by state. 

 

 Of all those invited to 2012 trip (i.e. the entire boat sample), only a fraction of 

them actually agreed to participate. 

 

Adjustment: 

The number of exposure hours associated with the boats whose owners 

agreed to participate in the trip survey must represent all boats whose 

owners were invited to participate. Therefore, the previous adjustment 

must be further adjusted upwards by the ratio of number of boats 

whose owners were invited to the number of boats whose owners 

agreed to participate. (This adjustment led to weight WB2 in the 

methodology report) 

 

This is the second adjustment that had to be made because some of the invitees 

declined to participate in the trip survey. For example, if 100 were invited, but only 

60 agreed to participate on the trip panel, data would be collected about the 60, but 

there would also be need to scale up to reflect ALL who had been invited in the 

first place.  

 

A question was raised as to whether the assumption was being made that the non-

respondents (those who declined) and the respondents have similar 

characteristics. Yes, that is the assumption, but there is a cautionary note in this 

regarding possible non-response bias. There is a risk that the non-respondents 

may actually be heavy (heavier) boat users than the respondents, and that as a 

result, the exposure hours may be underestimated. However, to mitigate the risk of 

inducing bias into the estimates, adjustments are (and were) made, including by 

boat type and by state. 

 

For a recent analysis prepared for OMB on the issues associated with non-

respondents, see the document “NRBS Cycle1 Non-Response Analysis_032814.”   

 

 Of all those of agreed to participate in the 2012 trip survey, only a fraction was 

selected for interview in any given month. 
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Adjustment: 

The number of exposure hours associated with the boats selected for a 

monthly interview must represent all boats whose owners agreed to 

participate in the trip survey. Therefore, the previous adjustment must be 

further adjusted upwards by the ratio of number of boats retained for 

the trip survey to the number of boats chosen in a given month. 

(This adjustment led to weight WB3 in the methodology report) 

 

This is the third adjustment that had to be made because even among those boat 

owners who agreed to participate, some still ended up not participating. For 

example, if 60 owners out of 100 agreed to participate, but only 50 provided some 

data, an adjustment was needed to ensure that the 50 respondents reflected the 60 

who originally agreed. 

 

During the conference call, a question was asked about the two months of 2012 

(August/September) in which there was ‘over sampling’ to achieve the quota of 

interviews for the year [this was regarding the vendor’s reach-back to those boat 

owners who they knew were actually using their boats to gain additional 

interviews.] How did this third adjustment work/factor in? An example was used to 

illustrate that the decision to over sample did not affect the overall weighting 

strategy: for the reference month of July, 100 boat owners were contacted, but 

only 20 said they had used their boat—e.g., kayak; there was concern that not 

enough data were being gathered for that boat type, so the vendor decided to go 

back to the owners who had said they used their kayaks in June, and sample from 

that group for the month of July.  

 

A follow-up question, however, was raised as to why, if 100 owners were 

interviewed and none reported using their kayak in the reference month that “no 

use” or “0” was not considered a “response”; didn’t going back to a known group 

of users the prior month amount to ‘cherry-picking’ for anyone who had any 

number of hours beyond zero? The explanation was that even though none of 

these interviewees might have reported use of their kayaks, it was still reasonable 

to assume that somebody was using kayaks that month; the sample size was just 

not large enough to give sufficient data to produce exposure hours for that 

specific boat type. However, weighting was required to do this properly and not 

end up overstating the use of a particular boat type—that is, data from the group of 

known kayak users who were tapped had to be assigned a different, smaller weight 

than that from owners in the initial sample who reported zero activity.   

 

 

Adjustments continue next page 

 

 

 

 

 Of all those who were selected for interview in a given month, only a portion 

agreed to actually take the interview.  Boaters in this group are those who 

provided all exposure data our estimates are based upon. 
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Adjustment: 

Exposure hours associated with boats owned by responding owners must 

represent all boats selected for interview in the month.  Therefore, the 

previous adjustment factor must be further adjusted upwards by the ratio of 

number of boats selected to the number of boats profiled. (This 

adjustment led to weight WB4 in the methodology report) 

The Trip Survey was conducted monthly. Each month, a group was selected 

to interview; each month, some different people would refuse to participate in 

the survey, so each month required a different adjustment. Again the 

assumption is that the persons who not selected for the interviews that 

month (non-respondents) are similar to those who were selected 

(respondents). 

 

 One last adjustment is necessary here to align estimates of boats from both the 

trip survey and the boat survey by boat type, size, and by state. This last 

adjustment leads to the boat component of the final weight. 

 

The 2011 Boat Survey numbers were used as the benchmark for making 

necessary, final corrections to the numbers from the Trip Survey. The adjustment 

here was described as a minor one. 

 

 

3) Multiply the boat component (see #2) and the day component (see #1) to obtain the final 

weights. 

------------------------ 

1
 This summary report provides an abridged explanation of the weighting process  that is described in more detail 

in the Methodology Report of the 2012 Trip Survey (Dec. 13, 2013, submitted by ICF Macro, Inc., to the U.S. Coast 
Guard and available for download at www.uscgboating.org/statistics/survey.aspx). The narrative for this summary 
report was developed by Dr. Philippe Gwet, U.S. Coast Guard, as a resource for the 2014 C1 charge team of 
NASBLA’s Engineering, Reporting & Analysis Committee (ERAC). The notes in red were added by Dr. Deborah Gona, 
NASBLA Research Consultant and staff to ERAC, and reflect Dr. Gwet’s further explanation of the steps in the 
selection and weighting process as communicated to the C1 team during its April 4, 2014 conference call. (Back to 
narrative) 
 
2
 The narrative for this summary report was developed by Dr. Gwet, U.S. Coast Guard. The use of “our” or “we” 

throughout this summary report refers to the Coast Guard. (Back to narrative) 
 
3
 The first rectangle in the chart was revised from an earlier version of this report to correct the number of boats 

owned in the US for 2012. (Back to narrative) 
 
4
 The Methodology Report of the 2012 Trip Survey (Dec. 13, 2013). (Back to narrative) 

 

http://www.uscgboating.org/statistics/survey.aspx

