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PhIlIppInes

At the Conference on the Theory

and ApplIcatIon of Length-Based Methods

In Stock Assessment (see FIshbyte Vol.
3(1): 5-12) held In Slctry, In February
1985, a number of suggestIons were made

for the Improvement of the ELEFAN prog-
ram 5 ( P IIr tIc u Ia r lyE L E F AN I) w h Ic h

neatly complement conclusIons based on
our own experIence wIth these progrllms.

Th I s a rt Ic Ie 1st he fIr s t 0 f a

planned serIes of contrIbutIons to
appear In FIshbyte In whIch Improve--
ments for the programs wI II be proposed
along wIth hInts on how to use them for

opt Imull output.
A basIc understandIng of the

operation and termInology of the ELEFAN
0, I and II programs Is assumed of the
rea de r, who, by mod I f Y I n g t he Ir I Ist-

Ings and use of the ELEFAN 0, I and II
along the fines suggested In th I5
serIes, wIll be able to upgrllde theIr
versIon of the ELEFAN program to what
may be cal led "post-SIcIly", or
"second-generatIon" ve.rsIons. A second
generatlon, CP/M verslon, of ELEFAN 0,
I and II, wIth detailed users guIde
wlfl be soon Issued at the Instltut

fuer Meereskunde, Klel, Federal Repub-
lIc of Germany; another such versIon Is
the graphIcs-orIentedHP 86/87 programs
developed by Saeger and Gayani10 (1985,
see FIshbyte vol 3(2): 13-14).

ThIs serIes wIth suggestIons for
upgrades appears necessary, because the
"ELEFAN Book" we had planned to publIsh
th I s year w I I I be de I ayed, probab Iy by
about 1 year.

The fIrst Issue addressee! In thIs
se rI e 5 I sap rob Ie m w h Ic h 5 h 0 u I d h IIve

been solved long ago. It concerns the
feature, dIscussed In the user's In-
structIons for ELEF AN I, that In some
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cases, the "best" est I mates of the
parameter K (of the von Berta,llnffy
growth equat Ion) wlf I "drIft" toward
lower and lower VIIlues, while the ESP/
ASP rat10 keeps IncreasIng, up to and
way beyond VIIlues of ESP/ASP. I (FIg.
1) .
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Fig. 1. Schematic representation of three types of responw
I- ESP/ASP. valuesl obtained for given V81uesof K. fixed values
of the other parameters I~, C, WPI and a given set of length-
frequency data.
AI Response es ulUally obtained using unmodified ELEFAN I;

note that 111 best estimate of K is obtained from local opti-
mum of ESP/ASP, not from overall maximum, which occurs at
very low values of K; 121 local Optimum is flat-topped, and
hence provide K estimate of low pnlCision.

BI Response as obtained in IOme ItoO frequent! cases: maximum
occurs at very low value of K, and there is no local optimum
within the range of K value that would be considered reason-
able. Hence, for most initial values of and step size for K, "belt
estimates" will drift toward unreasonably low values of K, and
ESP/ASP will incr88S8beyond unity.

C) Response after correction of routine for computation of ESP.
Note that 11) ESP/ASP values will be generally lower, 12) very
low values of K will always correspond to nfl9lJtWevalues of
ESP/ASP, 13) "bast estimates" of K will correspond to a peak
that is better defined Isharpat) than previously 14) which
represent the system rtIIIximum. Note finally that 15) "best
estimates" of K will be ulUally higher than in case A, and
hence Ipartly) correct for a downwerd bils in K estimates.

The reason for th Is de fIc Iency of

the orIgInal versIon of ELEFAN I Is
sImple; It Is due to the fact that
"peaks" (I.e..posltlve poInt values In
the restructured samples) are counted
more than once during the co.mllu.1:atIon

of ESP, wh Ich may happen a very large
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nu mbe r 0 f t I me s , de pe n dIn g 0 nth e
structureof the avaH ab fe length fre~
quency data.

Correcting thIs Is straIght-
forward, as Is afso the redefInItion of
the ESP/ASP as on Improved measure of
the "goodness of fIt" of a growth curve
to a set of fength frequency dat~ The
remedy Is to ensure that durIng the
computatIon of ESP, any "peak" (f.e.
run of posItIve vafues) beIng hIt once
by a growth curve Is "f fagged" out,
such that It w II f not be counted aga In.
It Is Important to formufate the rou-
tine such that negative points, repre-
senting troughs, stHf are counted
eve ry time they are hit.

It Is also Important to "flag out"
.!..!l. length cfasses that may be part of
a peak, Irrespect Ive of wh Ich length
class was "hit" by the curve Csee F.lg.
2) and to devise an algorIthm for
"flaggIng out" peaks which doesn't
alfow them to be ffagged "bock In"
after they are hIt a second or thIrd
time Cas happened to us In our first
attempt to Impfement thIs modifI-
catIon).

Impfementlng this suggestion In
your version of ELEFAN I wlff have the
foffawlng effects on Its output:
I) The vafue of ESP/ASP, now beIng
properfy defined wlff never exceed
unity Cln fact It w If f usual fy be lower
than before the change), and wI f I be
extremefy fow CI.e. negatIve) when
unreal Istlcal Iy low values of K are
entered.
II) Optlmull values of K CI.e. values
associ ated wIth highest ESP/ASP rat 10)
wI ff be easIer to Identify.
II f) The va I ue of K est I mated In CI f)
w I I Ius ua I I y be h Ig her t ha n est III at ed
.Ithout the Improvement, thus compensa-
ting (at least In part) for the ten-
dency of ELEFAN I to underestimate K
(and overestillate LCD' see below).

Two papers based on sImulatIon
studies presented by A. Rosenberg and
J. Beddlngton, and by J. Hampton and J.
MajkowskI at the abovementIoned c.on-
ference showed that ELEFAN I has a

tendency to underestimate K and over-
est Illate leD. The modi f I cat Ion of the
ELEFAN I progra. suggested here helps
affevlate the downward bias In K est 1-

mates.

In the next Issue of Flshbyte
var lous approaches by wh I ch 0 ver est 1-
mat Ion of LCD co n be cou ntered wi f I be
pre se n t e d. The t h I r d con t rIb ut Ion I n
t his 5e r I es wI f f s ho w ho w to ae cou n t
for gear selection and agaIn hefp
toward reducIng Cor elfmlnatlng) the
downward bIas In the estimation of K.
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Fig. 2. Schematic represenUttlon. for I given "restructured" Iingth.
frequency sample of length classes counted and/or "flagged out"
in computation of ESP (solid linll represent hypothetical growth
curvesl.

AI Uncorrected version: peaks can be counted repeatedly, which
results in low valu. of K (i numerous "year cl are pr.
sumed to .xist).

B) Corrected version: peeks can be counted only once. which
results in high.r valu. of K (i .ach p.ak is assumed to
represent one yeer class Ind is not counted apin if it indeed
consists of more then one y class).




