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RELATIVE EFFICIENCY OF STATISTICAL SAMPLING DESIGNS
‘ AT FORN MRAYA FISHING CBN'!'B; IN LAKE MARIUT.
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ABSTRACT

The aim of this study is to examine the
relative efficfency of simple random
statistical design, which 1s adopted 1n the
major fish landing center 1in Lake Mariut
of Forn El-Graya. and ap alternative suggested
design of stratified simple random method,
by comparing co-efficients of vartations
of catch estimates wnder each design during
the period of study from November 1983 ti1l
April 1984, ’

Under ' the suggestad design, total number
of merchant's shops located in Fora El-Graye
center has been grouped according to size
of 1{ts daily transactions of Janded fish
into three statistical categories.

It was found that for each month, the
calculated values of coefficients of varfations
have been noticeably reduced {n the suggested
design than thefr corresponding values under
the existing design. It can be concluded
that, the alternative design has resulted
in a higher pracision of catch estimates
than the existing design, '

INTRODUCTION

Statistical sampling has been adopted at Lake Mariut since 1963, for
estimating its annual fish catch. Eight landing centers has been defined
on the Lake for collecting statistical data, on the basis of simple random
sample type, at each of these centers, . : L

Forn El-Graya is by far the major center on the Lake, its average
contribution during 1971-1982 period was about 51% of total fish production
from the Lake annually, (Anon. 1). : .

The study aims at examining the relative efficiency of the existing
statistical design, which is applied at Forn El-Grayas, i.e., simple type,
and an alternative design of stratified simple random type, by comparing
the calculated percentage sampling error, l.e., through calculating co-
efticients of variations (C.V.) for each design.



Data needed for the study were collected and calculated from Frame
survey (F.S.), and Catch Assessment Surveys (C.A.S.), which were executed
in Lake Mariut in the years 1982 and 1983, through the Project of Fishery
Statistics, as well as, from the statistical year-book of fish catch issued
by the National Institute of Oceanography and Fisheries, and from the
General Authority of Fish Resources Development in Alexandria.

DISCUSSION

Two statistical surveys has been conducted at lake Mariut, the first survey,
i.e., F.S. was executed in September 1982, in order to define the existing
outlets on the lake. The secohd survey, i.e., C.A.S. was executed in the
same month to examine magnitued of fish landing at each outlet.

According to F.S., eight landing sites were defined at the Lake, namely,
El-Mex, Forn El-Graya in addition to an outlet of passing fishes in Moharam
Bey. (Fig. 1).
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From table 1, it is obvious that total catch from the entire Lake in the
survey day was about 53.1 tons. By examining the relative importance of
these outlets, it can be seen that Forn El-Graya is the biggest outlet
accounting for about 63.9% of the total catch. The contribution of EI-
Metras and Moharam Bey were 11.1% and 9.3% respectively, while the
contribution of the remaining outlets did not exceed more than 1-2%. About
65% of the total number of fishermen in Lake Mariut works at Forn El-
Grata. As to time of landing fish, it was found that some 63.5% of the
total catch was landed during morning hours, the remaining catch was landed
mainly at Forn El-Graya after noon. (Table. 1).

According to the results of the survey, sample acata from Forn El-Graya
center, were continued to be collected on the basis of the existing design,
i.e., simple random method, where data on catch are recorded on eight
days randomly selected per month. The work lasts at each sample day for
24 hours.

Tabulation of data and statistical analysis:

Primary statistical data collected for September and October 1983 were
revised and tabulated. To calculate estimates of total catch for each month,
the following statistical method was used (Panse et al., 1957 and-Eid, 1983).

=NY

Where, ’Y\ is the estimated total catch per month; N is the total number
of days in the month; Y is the average catch per day.

Table 2 shows that, the estimated total catch at Forn El-Graya in
September and in October 1983 were 492.2 tons and 689.0 tons respectively.
To estimate the percentage sampling error in each of these two months,
the following equation was applied (Panse et al., 1957) (Eid, 1983):

~
C.V.Y=5%.100/ ¢
where, S § is the standard error of the estimated total catch Y.

The estimated percentage sampling error (C.V.), calculated for each

month was high and amounted to about 18.5% ahd 36.8% respectively, (Table
2). '

A particular nature of delivering the catch has been observed during
F. S. and C. A. S. at Forn El-Graya, which differ than the situation in any
of the other centers in Lake Maruit. From table 1, it can be seen that the
work at this center lasts almost a]l the day round at several merchant's
shops with a total of 21 shops scattered on a long shore which constitute
. about 65.5% of total shops at the entire Lake. Such a situation, togetpep
with lack of enumeration staff makes it difficult to record all the landed
catch on sample days of all the merchants. The higher observed values
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of C.V. in table 2 might be raised from these factors. Consequently, another
design of stratified simple random method was Suggésted to be compared
with the existing design.

A cencus type survey was executed on this purpose in September 1983
at Forn El-Graya center, to record all merchant's shops, and to examine
the size of their daily transactions of fish, beside recording the catch landed
outside shops, and passed directly to outer markets.

According to the survey, a list of names of the owners of these shops
was made, and two outlets had been defined east and west of the center.

The survey data were recorded and tabulated for statistical analysis.
The metchant's shops were grouped according to the size of transaction
into different categories. The standard error for each category was calulated,
to test the degree of precision at 5% level of significence, values were
calculated and compared with its corresponding tabular values.

According to the analysis, three statistical categories were defined as
follows: )

The first category: Thirteen merchants are included in this category. The
size of their daily transaction is less than 500 kg with an average of 250
kg /day. The following estimates were cglculated:

Standard error = 37.277 kg;
t value = 0.196
tabular t yalue
. d.f 11, 5% = 2.301

Merchants of this category are given code numbers from 101 onward till
113.

The second category: Six merchants gre included in this category. The
size of their daily transaction is larger than 500 kg with an average of
100 kg / day, the following estimates weye calculated;
Standrard error = 159.459 kg;
t value = .758
tabular t value
d.f 5, 5% = 2.571

Merchants of this category are given code numbers from 201 till 206.
“The third category: This category includes the remaining two merchants,
the work at their shops starts before sunrise or lasts after sunset. They
are coded with numbers 301 and 302 respectively.

As to the catch whiéh is not delivered at any of the merchant's shops,

it will be recorded in one of the two defined outlets. The work at these
outlets will continue for 24 hours at each of the sample days.
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_ The new design is a simple stratified two-staged sampling. The primary
units of sampling are 8 days, randomly selected for each month as in the
former design, while the next stage in the new design will be the number
of merchants shops randomly selected at each category. A sample of two
shops will be drawn at each of the three categories on sample days.

The new design is a stratified two-staged sampling. The ?rimary units
of sampling are 8 days, randomly selected for each n:nonth as in the former
design, while the next stage in the new design will be the number of
merchants shops randomly selected at each category. A sample of two
shops will be drawn at each of the three categories on sample days.

In the new design, data of landed fish will be collected in each sample
day from the selected shops at each category, in addition to data on passed
fishes at the two outlets,

The new suggested design was put under study from November 1983,
together with the existing design. gample days which were selected every
month, will be .the same for each of the two designs, i.e., for each samle
day,.two different groups of data were recorded. :

Tabulation of data and statistical analysis

.. The estimated total catch at Forn El-Graya was collected for each month
on the basis of new design. For each category, total catch was estimated
as in the former design by the simple method, (Panse et al., 1957 and Eid,
1983), as follows:

N —
A Yi =N Y;

where, Y is the estimated total monthly catch landed at the jth category,

N is the total number of days in the month, and Yy is the average daily

catch landed at the jth category which is calculated by the following equation

(Panse et al., 1957 and Eid, 1983):

n
¥j = M/m (i %= 1Yi/n
where m is the number of selected merchants in the jth category, and M
Is the total merchants of this category, n is the number of sample days
per month, and Y| is the catch landed in the ith day at the selected shops.

For each outlet, the total of the catch which was not delivered during
the sample days at any of the merchant's shops was estimated by the simple
method (Panse et a)., 1957 and Eid, 1983) as follows:

i ? =N ?k
where k is the number of outlets.

So, the estimated total catch at Forn El-Graya center, is obtained as
follows:

= =1

?=jg:l ?j *ki ?k
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[rom Table 2, it can be observed that, while the values of C.V. for the

existing design range from 9.9% to 15.2%, these values had been reduced
noticeably, under the suggested design, it ranged from 5.6% to 10.8%.

According to the above findings, it can be concluded that, the new design
for collecting statistical data at Forn El-Graya center has resulted in a
higher precision to catch estimates. It is recommended to follow applying
the suggested design for different fishing seasons, in prelued to substitute
the existing design.

ACKNOWLEDGMENT

The authors are grateful to Mr. Mostafa Eid, fishery statistician for his
valuable assistance in designing and executing statistical surveys.

REFERENCES

Anonymus, 1962-1984. Statistical Year-book of FEgyptain fish catch. Institute of
Oceanography & Fisheries, Alexandria.

Eid, Mostafa, 1983. Lectures on fishery statistics, Training course, Project of
Fishery Statistics, Alexandria.

Panse V.G. and K.V.R., 1957. Improvements of fishertes statictics Egqypt. FAQ/ 57/
6/4004. Rome, Italy.

210





