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. Background (MRFSS to MRIP)
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Background

- Marine Recreational Fishery Statistics Survey,
1979-2006, primarily consisted of two component
surveys:

CHTS: Coastal Household
Telephone Survey

(Random digit dialing
telephone survey)

o,
Jg

MRFSS Intercept Survey

(Angler interviews at public fishing
access points)
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Background

Entire redesign of
program began after
2006 evaluation and
reauthorization of MSA

[The MRFSS Intercept Survey
and the CHTS] suffer from
weaknesses that may lead to
biases in catch and effort
estimation.’
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Presenter
Presentation Notes
2006 National Research Council review highlighted deficiencies in both surveys – that combined with 2006 reauthorization of Magnuson-Stevens Act spurred an entire redesign of marine recreational fisheries statistics surveys, leading to today’s MRIP.
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Background

- MRFSS Intercept Survey Issues:
- Estimation methods did not account for
complex sampling design
- Coverage limited with respect to time of day
and type of access (primarily public)
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Presenter
Presentation Notes
MRFSS Sampling design allowed flexibility (samplers could go to alternate sites than the one initially assigned) to increase productivity, BUT ignored the possible impacts on estimation  needed stricter adherence to formal probability sampling protocols
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Background

« CHTS Issues:

- Inefficient (low proportion of fishing
households among general population)

- Declining coverage with increasing cell
nhone use (fewer households with landlines)

- Declining response rates (<10% in final
years)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Background

2006 — > 2018
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Presenter
Presentation Notes
NMFS and partners spent over a decade rigorously testing and evaluating survey improvements following the NRC Review – particular steps were taken to reduce design bias and produce the highest quality data possible.
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Background
2013: Access Point Angler Intercept Survey
(APAIS) replaces MRFSS Intercept Survey

2018: Fishing Effort Survey (FES) replaces
CHTS

Both surveys:

Have greater coverage (more complete sample
frames)

Utilize more advanced statistical methods,
including appropriate weighting techniques

Result in design unbiased estimates
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Presenter
Presentation Notes
New weighting techniques reflect the complex data collection methods employed.
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Background

- Progress Evaluation in 2017

“[The APAIS methods are] a vast
Improvement over the previous sampling
and estimation

procedures and reflect state-of-the-art
methods in survey sampling.”

“The methodologies associated with the
current FES...are

major improvements from the original
Coastal Household Telephone Survey.”

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



II.  APAIS Design
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APAIS Overview

. In-person interviews of
anglers intercepted at
public access fishing
sites

- Sample selected monthly
for continuous data
collection

« Used to estimate catch
rates and trip
characteristics for 2-
month waves

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



APAIS Overview e s

Stratified, multi-stage cluster design

Stratum 2

Target Population
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Presenter
Presentation Notes
Stratification – dividing the population into separate groups – many surveys have multiple levels and types of stratification (e.g. geographic, temporal)



-

APAIS Overview s

. Stratified, multi-stage cluster design

s

Primary Stage

Stage 2 (Subsampling
of Stage 1)

{\ Stage 3
> . (Subsampling of
Clusters within Clusters within Stage 2)

Stratum 1

Stratum 3 ’

Clusters within Stratum 2
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Presenter
Presentation Notes
Clustering – sampling groups of units from a population that are linked in a logical or convenient way – household members, fishing trips returning to the same port or access site
Multi-stage sampling:  sampling in hierarchical levels/stages, using increasingly smaller sample units at each stage
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APAIS Sample Frame Creation
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Presenter
Presentation Notes
Important Note:  the sample frame is more than just the site register – sites and site pressures are pulled from register, but the sample frame itself is technically a list of all site clusters, days and time interval combinations (the primary sampling unit used in the APAIS is a site cluster-day-time interval).


/'

APAIS Stratification — Geographic
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Presenter
Presentation Notes
Florida divided into East FL as part of South Atlantic, and West FL as part of Gulf


APAIS Stratification — Terperatmeuweusas

Month

Kind of Day

Weekdays and Weekends

Sun Mon Tues Wed Thurs Fri Sat

!

Time Interval

Night Interval Day Interval Night Interval
< - Y h Y : >
A B C D
| \ A A
1 | | 1
P
A

[ \
2am 3am 4am 5am 6am 7am 8am 9am 10am 11lam 12pm 1pm 2pm 3pm 4pm S5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm 1pm 2pm
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APAIS Stratification — Site Group

. Historically stratified by fishing mode — only anglers fishing in the
assigned mode were eligible for interview.

. Current design replaced mode with site group strata:

Primarily shore Primarily private boat Primarily charter
fishing fishing boat fishing

Any angler at a site eligible for interview: maintains ability to target
sample to specific fishing modes but increases survey productivity
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Presenter
Presentation Notes
Shore mode includes fishing from any natural shoreline (e.g. beaches and marsh, sand or mudflats) and fishing from artificial structures (e.g. jetties, docks, piers, breakwaters, or causeways). Private boat mode consists of anglers fishing from a boat they own or have rented for the trip.  Charter boat mode consists of anglers fishing from a boat that includes both a small number of client anglers as well as a fishing guide or captain who directs the trip (i.e. decides when/where to fish and provides other assistance with fishing to client anglers) for a fee.
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APAIS Stratification — Site Group - N

Primarily shore fishing

Beach/Bank Man-Made
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Presenter
Presentation Notes
Shore mode includes fishing from any natural shoreline (e.g. beaches and marsh, sand or mudflats) and fishing from artificial structures (e.g. jetties, docks, piers, breakwaters, or causeways). Private boat mode consists of anglers fishing from a boat they own or have rented for the trip.  Charter boat mode consists of anglers fishing from a boat that includes both a small number of client anglers as well as a fishing guide or captain who directs the trip (i.e. decides when/where to fish and provides other assistance with fishing to client anglers) for a fee.  


PSU

Site Cluster-Day-Time Interval — Primary Stage Unit

Sample Duration
(time spent sampling each site in a cluster)

Angler-Trip

Catch
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Presenter
Presentation Notes
If anglers able to spend full 6 hours sampling a single site, then there is no sub-sampling at this stage
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APAIS Site Clustering

1 or2sites clustered by fishing pressure

Clustered
Single-Site with
Cluster another
Site

. Clusters created monthly — sites are clustered independently
within strata

- Random process - site cluster combinations can change each
month because fishing pressure Is not static
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Presenter
Presentation Notes
Completed using GIS algorithm with 4 constraints:
Sites must be in same county 
Driving time between sites must not exceed a set time (configurable – currently max. of 60 minutes)
Low activity sites can be clustered with 1 other site
High activity sites are not clustered with other sites
Sites are clustered independently within strata –the threshold for a single site cluster vs. a two-site cluster is decided based on the distribution of fishing pressures across all sites within each state and month
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APAIS Sample Selection

- Probability of selecting PSU’s based on fishing pressure
- Higher probability of selecting high pressure sites

Expected Number of Angler-  Size Measure

Trips (Weight)

13-19 13

30-49 30

80+ 80
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Presenter
Presentation Notes
More details:  we use a replication based draw procedure that relies on a standard PPSWOR approach based on expected number of angler-trips, returning during a specific time interval, for a given month and kind-of-day

In summary, standard PPSWOR is used to generate a large set of initial replicate sample selections (50,000 or greater). These replicates are then screened against the state’s, or sub-state region’s, constraints to create a survivor subset of replicate selections containing a minimum of 1000 replicates.  From the survivors, simple random sampling is used to select one of the selections as the final selection for that state or sub-state region. 
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APAIS Sample Selection (cont

. APAIS sample selection of PSU's Is based on stratified
probability proportional to size without replacement
(PPSWOR)

. Logistical field sample constraints (such as number of
avalilable samplers per day) are also incorporated into
the process using a replication based control selection
approach

. Using controlled selection ensures that sample draws
can be accomplished with available field staff in a way
that Is statistically valid
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 Each state partner’s manager/lead biologist checks and edits raw }

fish records for unusual data elements

 Regional data collection partners (ACCSP, GulfFIN) run automated |
checks to identify 1) potential errors and 2) produce warnings when
data elements seem unusual (e.g. high fish counts).

« Data Delivered to NMFS
J
ﬁ |

J

« NMFS runs the same automated checks to identify 1) potential
errors and 2) produce warnings when data elements seem unusual

(e.g. high fish counts).

 Done to double check for any raw data issues that may need to be
addressed prior to using the data in estimation. )
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Presenter
Presentation Notes
Unusual data elements include, for example, possible errors in fish identification, species violations, unreasonable sizes, or high fish counts.  Anything unusual is investigated and documented by state or regional partners, and this documentation, along with a description of any edits that were made, is sent to NMFS with the rest of the data delivery each month.
If NMFS finds anything unusual in their double checking of the data, they communicate with the data collection partners to resolve the issue.  



Il.  FES Design




-
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FES Overview

.  Self-administered mail survey

« Conducted for six, 2-month waves
annually

- Sample Frame:

USPS Computerized Delivery
Sequence File — a comprehensive
directory of residential addresses
serviced by USPS

 Used to estimate private boat and
shore mode effort estimates for all
In-state resident anglers

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



FES Stratification e unrvero il

Coastal State

Coastal County Non-Coastal County

7~ 7~

License Match License Unmatch License Match License Unmatch

. Coastal vs Non-Coastal: coastal under ~25 miles
from shore, but each state customized by fishing
activity across waves

« License Match vs Unmatch: Households matched
to National Saltwater Angler Registry (NSAR) and
not matched to NSAR
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Presenter
Presentation Notes
Sample frame stratified by county (coastal: generally counties within 25mi of shoreline, or non-coastal: generally counties over 25mi from shoreline - exact mileage delineation for these strata is tailored to each state based on historical fishing activity).  Counties stratified by angler license status (license matched: households with one or more licensed anglers according to the NSAR, or license unmatched: households that are not in the NSAR/do not have a licensed angler).  

Note that all counties in FL are considered coastal.



1: SSC MRIP WOIkShop Aug 2019

FES Sample Selection and Sample

Size Allocation

 Simple random sampling to select
households from each stratum

- Allocation: assessed annually based on
precision goals and historical response

rates

Neyman allocation approach (Neyman 1934)

long-established statistical technique used to
maximize precision of estimates
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Presenter
Presentation Notes
Neyman Allocation (Neyman 1934) is designed to maximize estimate precision for a fixed sample size - sample is distributed among strata in proportion to stratum population size X standard deviation – st.dev. Is based upon historical FES data and estimates.  Currently allocation is targeted to produce estimates with coefficients of variation of 0.20 for each state and wave.


B
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FES Data Collection Design

- 3 mailings to selected households

Initial 1-Week 3-Week
Follow-Up Follow-Up

Nonresponse
Conversion
Letter

NO POSTAGE
MECESSARY

BUSINESS REPLY VAT

EEEEEEEEEEEEEEEEEEEEE

L PER) 3
BE FAID BY ADDRESSEE

-
u g
ENEEE
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Presenter
Presentation Notes
Initial Mailing Includes: a cover letter explaining the purposes of the survey, the FES questionnaire, a post-paid return envelope and a $2 cash incentive
1-week follow up mailing includes a thank you/reminder postcard to complete the survey.
3-week follow up includes a nonresponse conversion letter, another questionnaire and a pre-paid return envelope


B
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FES QA/QC

o \erify survey deliverables

« |dentify item nonresponse and illogical responses and make}

w minor edits
* Check for contradictory, nonsensical, and unlikely or
extreme values
o Adjust weight(s) of non-representative* values }
*Non-representative values = those that contribute a disproportionate amount of

effort to the total effort estimate within a domain for the current wave OR represent
outliers within the time series
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Presenter
Presentation Notes
Step 1:  specifically, the presence and formatting of all variables are confirmed, and the response distributions are compared to previously collected data to identify any large-scale inconsistencies.  If any of the data does not meet these requirements, they are returned to the contractor with a request to redeliver the data with all necessary corrections.
Step 2:  i.e. where logical, impute zeros or editing numbers based on auxiliary information in the questionnaire responses
Step 3: Only conservative edits are made; most of the time, unusually high estimates are excluded from estimation
Step 4:  Weighting adjustment: final sample weights may be adjusted using weight trimming procedures with the residual trimmed weight re-distributed among other sampled addresses in the same domain.  This is done to minimize the effects of extreme weights/values on the estimates.


V. Catch and Effort Estimation
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Catch Estimation — Basic
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate

» Sample weighting components e Sample weighting components
» Calculations use standard weighted total  Calculations use standard
estimator weighted mean estimator

e From APAIS: an adjustment factor to
account for out-of-state angler trips

« From APAIS: partitioned by area fished
(inland, nearshore, offshore)

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


Presenter
Presentation Notes
FES covers residents in coastal states, but misses out-of-residents that go fishing in a coastal state (e.g. visitors from out of state that happen to fish while on vacation).  However the APAIS intercepts both out-of-state and in-state residents of course), so we can adjust the FES estimates to account for these out-of-state trips.

In subsequent slides we’ll go through each of these components, particularly the weights and how they’re derived.



PSU - Stage | Sample Weight

Sample Duration — Stage || Sample Weight

Angler-Trip — Stage Il Sample Weight
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Stage | Sample Weight:

based on PSU inclusion

probability set by survey
design

Tlhi

Weight of site \,
cluster-day- Inclusion

time interval i probability of unit
in stratum h | (as assigned
during sample
selection)

Presentation Il: SSC MRIP Workshop Aug 2019

Stage |l Sample Weight:
within cluster temporal component

Weight of sample 6-hour time
duration interval assigned
to every site
\ 6 cluster-day i
Waki= .
aki

\

Time spent sampling at
site a within time window
k in site cluster-day i
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Presentation Notes
Note that if samplers are able to spend full 6 hours sampling at a single site the Stage II weight is just 1 – this weight is useful when there are 2 sites, or when something limits a sampler from being able to spend all 6 hours at a single site cluster
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Stage Il Sample Weight: within cluster angler-trip component

Shore Mode

Total observed

Stage lll _ __anglertrips Stage I
Weight ~ Total intercepted Weight —
angler trips

/ Total observed \

Boat Modes

anglers in individual
intercepted boat party

4 h

Total observed
angler trips

\_

Total intercepted
anglers in individual

party

Total observed angler
trips in all intercepted

boat parties

AN

Final Sample _ Stage |
Weight Weight
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Stage |l
Weight

X

Stage |l
Weight


Presenter
Presentation Notes
Note that Stage III weight will just = 1 if the samplers were able to intercept every angler at the site – this scenario is more likely at a low fishing pressure site where there are fewer anglers to intercept.
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate

« sample weighting components « sample weighting components
 calculated using standard weighted total  calculated using standard
o From APAIS: an adjustment factor to

account for out-of-state angler trips

« From APAIS: partitioned by area fished
(inland, nearshore, offshore)
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Presenter
Presentation Notes
Now detailing how sample weights are used to produce catch rates.
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APAIS Catch Rate Estimates

Mean catch per angler-trip calculated as a domain
estimate, defined by year, wave, region, state, fishing
mode, area fished (Inland, STS, EEZ), species* and
catch type (e.g. harvested, released):

Sample weight for angler trip j in PSU Number of fish caught on angler trip
iin stratum h in PSU |, in stratum h.
\ / I Indicator variable
Catch rate in A Whl] yhl] d(h ] ])4_ set to 1 if trip in
domaind (ie. — Y4 = domain d; set to 0
year, region, Z Whij Id(h,i,j) if not.

state, etc...)
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Presenter
Presentation Notes
The variance is estimated using a Taylor series linearization method (Dienes, 1957; SAS Institute Inc., 2016).  The Taylor series obtains a linear approximation of a non-linear function, and then the variance estimate of the non-linear function is estimated by the variance of the Taylor series approximation of that function.  This method of approximation depends only on the primary stage of the sampling design (Fuller 1975; Woodruff 1971). 
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate
 includes 3 sample weighting components  includes 3 sample weighting
 calculated using standard weighted total components

estimatg  calculated using standard

* From APAIS: an adjustment factor to weighted mean estimator
account for out-of-state angler trips

« From APAIS: partitioned by area fished
(inland, nearshore, offshore)

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


Presenter
Presentation Notes
Component derived from APAIS – anglers that go fishing in coastal states but do not live in those states, are not on the FES sample frame.  APAIS intercepts these anglers however, and this information is used for a coverage adjustment.
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FES Coverage Adjustment for Out-
Of-State Trips (from APAIS)

Sample weight for angler trip j in PSU

| In stratum h Indicator variable:
\ L-nijy = Lifangler trip j was

. . completed by an in-state
ﬁ o Z Whij Ir(hl] ) resident
r T N L-nijy = Oif angler trip j was
Z Whi J completed by out-of-state
resident
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate
 includes 3 sample weighting components  includes 3 sample weighting
 calculated using standard weighted total components

estimator  calculated using standard
o From APAIS: an adjustment factor to weighted mean estimator

account for out-of-state angler trips
* From APAIS: partitioned by area fished

(inland, nearshore, offshore)

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


Presenter
Presentation Notes
APAIS collects information on where fishing occurred, and that information is used to partition effort by area fished.


Area Fished Proportions (from
APAIS)

Sample weight for angler
trip j in PSU 1 in stratum h

\ I
2 Whij Lo
Pa =

- 2 Whij
Area fished
proportions

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

tatlon 1 SSC MRIP Workshop Aug 2019

Indicator variable:
I;; = Lifangler trip
j was in fishing area
a

I;; = O if angler trip
j was not in fishing
area a
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate

 Sample weighting components
» Calculations use standard weighted total  Calculations use standard
estimator weighted mean estimator

o From APAIS: an adjustment factor to
account for out-of-state angler trips

« From APAIS: partitioned by area fished
(inland, nearshore, offshore)

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



Overview of FES Sample Weights™

- 3 main weight components:
- Base design weight
- Nonresponse adjustment

- Post-stratification/Raking adjustments

To Improve representativeness of
responding sample by matching to
demographic control totals from the US
Census Bureau

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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FES Sample Weights

Base weight:
based on sample inclusion probability set by survey design

1 Ny _Inclusion probability
B T; Ny of household unit |

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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FES Sample Weights

Nonresponse adjustment:
done to minimize nonresponse bias and ensure that the weighted

respondent sample accurately represents the target population

Sample partitioned into nonresponse adjustment cells (i.e. weighting
classes) and adjusted by response rates

Base weight for Indicator variable:
household unit i in r¢; = 1 for respondents
adjustment cell ¢ v\ra-:o for nOf;eSpondentS
W iTVei
Adjusted weight «—— w; = _ca
for household D,
unitiin cell c

Weighted response rate: @, = Z Weilei / Z Wi
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Presenter
Presentation Notes
Nonresponse:  The sample is partitioned into nonresponse adjustment cells, or weighting classes, by state, county type (coastal or non-coastal), license match status (matched or unmatched), and state boat registration match.
The base weights of the respondents in a given adjustment cell ( 𝜔 𝑐𝑖.𝑟 ) are divided by the response rate for that cell (  ∅  𝑐 ) to calculate the adjusted weight ( 𝑤 𝑐𝑖 ∗ ).
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FES Sample Weights

Post-stratification/Raking adjustments:
standard technique used to conform survey estimates to
control or population totals (e.g. Brick and Kalton 1996)

We use American Community Survey residential household
estimates (United States Census Bureau 2018)

.0
Wi=Wci6

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Catch Estimation — Broken Down

N N

Weighted FES Effort Weighted APAIS catch rate

» Sample weighting components e Sample weighting components
 Calculations use standard
total estimator weighted mean estimator
* From APAIS: an adjustment factor to
account for out-of-state angler trips

« From APAIS: partitioned by area fished
(inland, nearshore, offshore)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Trips taken by

nousehold i
FES Effort = Z g Mousehold

|

Final sample weight of household i
(comprised of base weight, nonresponse
adjustment, and post-stratification/raking
adjustments)

FES Effort Estimates

Page 49
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Catch Estimation — Broken Down

Weighted FES Effort Weighted APAIS catch rate
Sample weighting components Sample weighting components
Calculations use standard weighted Calculations use standard
total estimator weighted mean estimator
From APAIS: an adjustment factor to
account for out-of-state angler trips
From APAIS: partitioned by area fished
(inland, nearshore, offshore)
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Presentation Notes
Putting effort estimate all together


Total Private and Shore FrshiifgEffort
(partitioned by area fished)

Total Private FES Effort

and 2’5 Proportion of
Shore Fishing r trips by in-state
Effort residents; adjusts
for trips by out-of-

state residents

Total Private and Total Private and .
Area fished

Shore Fishing Effort — Shore Fishing X ﬁa " proportions
by area fished Effort

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



Catch Estimation — Puttingall™ "
together

2 Whithi A = _ 7,
(B2 x p,) X Ja = P
Pr l l
estimate, adjusted for rate estimate
coverage and partitioned
by area fished

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Estimate Review: Identifying Outliers

Outlier identification 1. Automated review and flagging using
application of time series methodology
2. Review by OST staff
3.  Review by NMFS staff in regions

Outlier with data errors Correct data errors or remove records: re-run
detected estimation

Qutlier with no error detected Conduct and document data and estimation
Investigation. Leave estimate as-Is.

Estimates are reviewed by NMFS OST Fisheries Statistics Division, and
representatives from NOAA Regional Offices and Science Centers to identify
and investigate outliers (i.e. unusual catch or effort estimates).
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Presenter
Presentation Notes
A series of standard SAS programs are used to produce estimates, and in this series are several estimate review programs that serve as ‘checkpoints’ for the different estimate components as they’re produced.  Potential errors that are flagged by these review programs/checkpoints are investigated by the NMFS staff, with clarification provided by MRIP partners (GulfFIN, ACCSP, States) as needed. Any confirmed errors are corrected or sent to the appropriate partner for correction and redelivery.�
After this:  estimates are reviewed by ST1 and representatives in NOAA regional offices and science centers. All estimates of concern are sent to back to ST1 internal estimate production team for further investigation. 


MRIP Design and
Estimation
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