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Studies on the Algorithm for Solving the Catch Equation

and Its Accuracy

Kiyohide IsHioKA and Tatsu KISHIDA

The approximate equation for Pore’s function, f(F, M) = E‘Fi‘iye)xg{:e(};pil—\lﬁ)‘ﬁ which is used

for cohort analysis was examined mathematically. Nacar's equation, fx =m is more

approximate to the true value of f(F, M) than Porr’s equation, fp =exp(M/2).

The new algorithm to solve the catch equation was proposed. This method is the so-called
successive substitution method, and it uses Nacal's approximate value as the first approxima-
tion. It was clarified that in normal conditions, four or less times of iteration satisfies the
convergence criteria, viz the error of the approximation is one percent or less.

The applicable ranges of F and M for those approximate functions and the mentioned above

were illustrated.
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Fig. 1 Relationship between function f(F, M) and F(fishing mortality coefficient).

1.07
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M : Natural Mortality Coefficient

M(Natural mortality coefficient) is arbitrarily set at 0.35 in this figure. In
this case, fp (PopE’s approximate value)=1.191, fx (NaGar's approximate value)
=1.185, without reference to the value of F.

0.11
0 L] L)
05 T 12 15 2.0
F: Fishing Mortality Coefficient
Fig. 2 Ranges of F and M in which the relative error of PorE’s (fr) and Nacars

(f») formulae to the true value of f(F, M) is four percent or less (below
the curve).
The area surrounded by dotted lines shows the range in which Porg’s formula

is used in general.
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Fig. 3 Illustration of the approximation procedure to obtain f(¥, M) and F by the
successive substitution method using the formula F(*U= —log {1-f(F™, M).
K}, where K=C;/N; (in the case of M=10). The dotted lines show the
process of convergence in the case of F=15.
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Fig. 4 Ranges in which the absolute value of relative error is one percent or less
for PorE’s( fp) and Nacar's( fy) formulae, and for the successive substitution
method (n indicates the times of iteration) are illustrated below curves. The
meshed part shows the area where it is impossible to calculate the approx-
imation because (1-fy. KD 0.
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