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Evaluation of Measurement Error

Image: C. Baez

● Report describes studies that evaluated the Fishing Effort 
Survey for possible measurement errors and resulting bias:

● Questionnaire development
● Evaluation of one-month waves
● Question order effects

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
https://apps-st.fisheries.noaa.gov/rpts/main/public_docs/Evaluating%20Measurement%20Error%20in%20the%20FES%20Consolidated%20Final%20w%20Review.pdf?method=PUB_MANUSCRIPT&id=32268
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Questionnaire Development

Image: C. Baez

● Tested several 
questionnaire versions 
that differed in number 
of reference periods

● Single 2-month period 
(unbounded) versus 
multiple discrete 
periods (bounded)

● Conducted “cognitive 
interviews” 

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Questionnaire Development 

Image: C. Baez

● Bounded 
design resulted 
in lower 
prevalence 
estimates in 9 
of 10 
comparisons

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Questionnaire Development

Image: C. Baez

● Bounded design implemented for 
several successive waves

● Provided independent estimates 
for a fixed reference period

● Varied in recall length and question 
order

● Collective effect of recall length and 
question order on estimates

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Questionnaire Development

Image: C. Baez

● Estimates are generally larger when the recall period is shorter and 
the reference period is presented first in the question sequence

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Questionnaire Development Key Points

Image: C. Baez

● “Bounding” of the desired reference period against other time 
periods resulted in lower estimates than an unbounded design

● Estimates were higher when the length of the recall period was 
shorter and when the reference period was presented first in the 
question sequence 

● Forgetting trips (omission error) or reporting trips at the first 
opportunity (telescoping error) 

● Analysis can’t disentangle effects
● Cognitive interviews suggest that anglers want to be identified as 

such and are eager to report fishing activity
● Questionnaire testing and cognitive interviews informed the 

current design of FES questionnaire, which includes a 2-month 
recall period followed by a 12-month bounding period

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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One-Month Wave Questionnaires

● Tested 
questionnaires 
with shorter 
reference periods

● Questionnaires 
differed in 
presentation of 
reference periods

● Additional 
evaluation of 
question order 
and recall period 
length
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One-Month Wave Questionnaires

Image: C. Baez

● FES estimates were 
larger than T2 
estimates 

● FES estimates similar to 
T1 estimates

● T1 estimates 
systematically lower 
than T2 estimates

● T1 (1-mo wave bounded by prior month)
● T2 (1-mo wave)
● FES (2-mo wave)

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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One-Month Wave Questionnaires

Image: C. Baez

● Study implemented for several 
successive months

● Provided independent estimates 
for a fixed month

● Reference periods presented in 
chronological order

● Allowed us to evaluate effects of 
recall length and question order on 
estimates

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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One-Month Wave Questionnaires

Image: C. Baez

● Longer recall period 
(presented first) 
resulted in larger 
estimates

● Question order is 
primary effect rather 
than the length of 
recall period

● Suggests telescoping 
is predominant form 
of error

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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One-Month Waves Key Points

Image: C. Baez

● Bounding reduces estimates and is likely more effective at 
reducing telescoping error when bounding questions precede 
reference period

● 2-month FES reference period may mitigate some telescoping 
error relative to shorter reference periods

● Estimates were higher when the recall period was longer and 
when the reference period was presented first in the question 
order

● Suggests that question order has a greater effect than recall 
length

● Telescoping error likely to be the predominant source of 
measurement error rather than omission error

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Question Order Effects
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Question Order Effects

Image: C. Baez

● Estimates were highest for the mode that was presented first and the 2-month 
question preceded the 12-month question

● Within the 2-month/12-month order, estimates were significantly lower when the 
mode was presented second

● Mode order was not significant when 12-month question preceded 2-month 
question 

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Question Order Change Key Points

Image: C. Baez

● The order of the 2-month/12-month questions has a stronger 
effect than the mode order

● Presenting the 12-month trip question prior to the 2-month trip 
question resulted in lower estimates

● Asking the 12-month question before the 2-month question 
appears to reduce telescoping error, resulting in more accurate 
estimates than the current FES design.

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Overall Key Points

Image: C. Baez

● Telescoping error is likely the predominant form of 
measurement error in the FES

● “Bounding” is likely to reduce telescoping error
● Bounding is most effective when the bounding period precedes 

the reference period
● Implementing a more effective questionnaire design will likely 

result in lower estimates

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing


U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 17

Why do we think pilot study estimates 
are more accurate?

Image: C. Baez

● Anglers want to report fishing activity
● Approach is consistent with studies examining 

measurement error for other data collection modes
● Fewer illogical responses  

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing


U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 18

Why didn’t we implement the new 
questionnaire in the first place?

Image: C. Baez

● FES questionnaire is based upon a standard practice of asking 
easier questions first and then proceeding to more difficult 
questions

● FES questionnaire was informed by cognitive interviews and 
tested through a series of pilot studies

● The design was informed by survey methodologists and peer 
reviewed by NASEM and ASA

https://drive.google.com/file/d/1qZXoHYrD-_EEfUi8UJwLf73zcyAHcvM9/view?usp=sharing
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Follow-up Study & Next Steps
● Revised design administered concurrently with current FES over full 

course of 2024 (larger sample size over longer duration).
● New study design is informed by results of two previous pilot 

studies (one month waves, question order) and additional cognitive 
interviewing.

● Revised design includes both questionnaire changes and 
increasing the administration of the survey from every two 
months to monthly. 
● Study will determine combined effects, which allows for a 

more efficient transition/calibration process.
● Monthly sampling is a priority of our partners and will 

produce more frequent estimates and a shorter respondent 
recall period that may also improve reporting error.
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Follow-up Study & Next Steps
● Existing FES calibration will be updated to account for new design 

changes

● Calibration update work has started and will continue as needed 
into 2024 and 2025 pending results from the 2024 follow-up study

● Full implementation of an improved FES design would occur no 
earlier than 2026 and would be dependent on 

● Successful completion of the follow-up study and calibration 
updates

● Favorable technical peer review and updated FES Transition Plan 
developed in coordination with partners on the MRIP Transition 
Team

● Fully calibrated historic time series of catch and effort estimates



Questions?
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