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Clearly Stated Objectives
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Census versus Survey




Whether to sample depends of properties
of the fishery

Commercial fisheries have few people catching large numbers of fish
Own larger vessels

Berth in larger, defined locations with services
Report as a requirement for licensure

Recreational fisheries have many people catching few fish
Variety of vessels from charter to private, shore and piers
Enter fishery through defined and diffuse access

Marine anglers have not historically had licenses
Heterogeneity of skill at catching fish
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How and what we sample depends on
objectives

Primarily, we sample people to obtain information

Secondarily, we handle the catch and sample fish
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Concept of the Sampling Frame

In many practical situations the frame is a matter of
choice to the survey planner, and sometimes a critical
one. [...] Some very worthwhile investigations are not
undertaken at all because of the lack of an apparent
frame; others, because of faulty frames, have ended in a
disaster or in cloud of doubt.

—Raymond James Jessen



Concept of the Sampling Frame

An ideal sampling frame will have the following qualities:

1. All units have a logical, numerical identifier

2. All units can be found - their contact information, map location or other
relevant information is present

3. The frame is organized in a logical, systematic fashion

4. The frame has additional information about the units that allow the use
of more advanced sampling frames

5. Every element of the population of interest is present in the frame

6. Every element of the population is present only once in the frame

7. No elements from outside the population of interest are present in the
frame

Wikipedia 2011
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Area-Time Frame

Lake 1 Lake 2 Lake 3

_Mon | Tue | Wed | Thur | Fri | Sat | Sun_
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28

Jones & Pollock In Press Chapter 19 in Fisheries Techniques { FE (
CQt



Frame Coverage

Undercoverage By RDD
Anglers without phones or
with non-coastal area
codes

Overcoverage By RDD

Random Dialing to coastal area codes
(Landline and Cell)

Anglers with coastal area
codes
(Landline and cell)




Concepts of the target population, sampling frame, and sampling unit
All of the anglers in the large rectangle are the target population that we wish to sample.

However, the sampling frame for our survey method, e.g. a list of licensed anglers (shaded
area) does not include unlicensed anglers. A better method would include all anglers. For

our method, the sampling unit is the individual angler.

f-”; sampling unit

e R S

e aaee
%z Pl
%%%%%%%%
TS ST o S Y
O O g
Ol Pl P
O Qb G
O O g
Ogx Ui g
O = s

X

J



Un

Concept of the Sampling




Concept of the Sampling Unit
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Choosing a Sampling Unit

In a design-based study, the sampling unit is chosen with
a known probability

2&1”:‘ =n

For example, in a list of angler names we might chose every 10*" name
resultingin each having a one in ten chance of being contacted

Or we can choose a sample of 15 out of 30 using a random number
generator:

3 19156 3 2122 12 1 28 29 19 22 8 16 13 3 16 30
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Choosing a Sampling Unit

In a design-based study, the sampling unit is chosen with
a known probability:

Depends on the distribution
In a uniform distribution there is an equal chance
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In an area-time frame, there are several ways to draw a sample:
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Figure 2.6 Two-stage sampling: major units (large squares) are randomly chosen and minor
units (small squares) sampled at random within each,
0,0
o0
0,0 From: Sutherland 2006 Ecological Census Techniques
Q0

Figure 2.5 Two forms of clusicr sampling: (2) clester ancas (the large squares) are chosen 4
random and all sample units (small squarcs) in cach are sampled; (b) points are chosen at

random {+) and samples (o) taken in a fived pagiem relative 10 each. @(



Estimation

Cluster Sample

Multi-stage Sample ..»T.




Estimation

Simple Random Sample y=-2i=1Y;
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Estimation of Population Mean

http://www.math.csusb.edu/faculty/stanton/
probstat/clt.html
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Estimation of Population Mean

Mean of uniform distributidf{a+b)

T The uniform distribution on the left is
obviously non-Normal. Call that the
oL parent distribution.

|
0 03 1

% To compute an average, Xbar, two
btion of %
Nonorma! Distrbision samples are drawn, at random, from
, the parent distribution and averaged.
Then another sample of two is drawn
5 - —
o and another value of Xbar computed.
This process is repeated, over and
ok L : over, and averages of two are

o * computed. The distribution of
sbtien erbsren sangle size = 2 averages of two is shown on the left.

http://www.statisticalengineering.com/central_limit_theorem.htm




Estimation of Population Mean

Mean of uniform distributidf{a+b)

Repeatedly taking thirty-two from the

parent distribution, and computing the
o | i averages, produces the probability
o density on the left.
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Y
Distribution of Xbar when sample size is 32
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http://www.statisticalengineering.com/central_limit_theorem.htm {\{{EC



Reduce Variance
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* Increase sample size
« Match sampling design to population characteristics
« Components of variability, e.g. stratify
« Sample proportional to greatest variability, e.g. more
sampling where disparities are greatest (ppx)
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Survey Biases & Errors

Biases

* Non-response
* Prestige

* Recall

* Visibility
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Target Populatior

Errors

P

Coverage error

Sampling Frame

Sampling error

onresponse error,

Respondents

S=

Post survey
Adjustments

Response error

Adjustment error
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Survey Statistic

Examples

Telephone: License list exemptions &
illegals

Access site: Private property angler
excluded

Telephone: Sample size too small or misses an
important subpopulation

Access site: Night fishing is not accounted for;
subjective selection of access site

Telephone: Unable to reach by telephone
Access site: Unwilling to be interviewed

Access site: Anglers misidentify fish
All surveys: Anglers report incorrect
catch or effort

Unequal probability selection not
readjusted in survey estimates

Modified from Groves et al. 2009 Survey Methodology o (
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In Summary

» Census versus Sample

« Sampling Frames

* Survey Objectives

* Addressing potential bias



