SCRS/1994/118

Col.Vol.Sci.Pap. ICCAT, 44 (3) : 163-165 (1995)

ADDENDUM TO SCRS/93/51. MODIFICATION TO THE LSSPA STOCK ASSESSMENT MODEL

Kimura, D.K.

National Marine Fisheries Service, Alaska Fisheries Science Center,
Bin C15700, Bldg. 4, 7600 Sand Point Way NE, Seattle, Washington 98115-0070, U.S.A.

SUMMARY

Modifications to the LSSPA model presented in SCRS/93/51 are made which result in more
accurate estimates of stock size and fishing mortality rates. Biases in estimates of F and N for the
simulated data fit with the model in SCRS/94/63 are found to be negligible after implementing this

modification to the model formulation.

RESUME

Les changements dans le modele LSSPA qui avait été présenté dans le document SCRS/93/51, ont été
pris en compte et donnent des estimations plus précises de la taille du stock et des taux de mortalité par
péche. Les biais dans les estimations de F et de N pour les données simulées ajustées au modele dans le
document SCRS/94/63 sont jugés négligeables aprds introduit ces changements dans la formulation du

modele.
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RESUMEN

Se introducen modificaciones en el modelo LSSPA presentado en el SCRS/93/51, que resultan en
estimaciones mds precisas del tamafio del stock y tasas de mortalidad por pesca. Se halla que los sesgos
en las estimaciones de F y N para los datos simulados ajustados al modelo en el SCRS/94/63 son
despreciables tras implementar esta modificacién a la formulacién del modelo.



ADDENDUM TO SCRS/93/51
Modifications to the LSSPA Stock Assessment Model

In SCRS/93/51 and SCRS/94/63, we fit the LSSPA model by minimizing:

2in(eg) ~0()T +Elin(cpue,y) = 1§, fu )T
where:

¢, = the catch in numbers of gear g in year i of length £,
J = the total population numbers in year / of length £,
s, = the selectivity of gear g at length &,
1, ok T T Sk »

cpue,, = the catch per unit effort from the fishery using gear g in year i at length k.

LSSPA runs (SCRS/94/63) using test datasets presented in SCRS/93/17 showed that the
LSSPA model gave biased results.

We feel the reasons for this were twofold:

1. The logs of small observations may give large residuals on the log-scale. Subsequently
they are given a large weighting in the least squares fit.

2. The second term in the least squares fit is generally biased. In this term we assumed
catch per unit effort is proportional to abundance, which is not a bad assumption if
abundance is average abundance during the year. However, in the test datasets, and
generally in datasets where cpue are fishery-based, we should adjust the annual initial
populanon size by an expressxon that generally looks like:

——(l —exp(—Z)), then —-(1 —exp(-2Z)) ~ £— In the LSSPA model, this must be done by
length category.

Let K, = Z 8, F,; be the total instantaneous fishing mortality in year i at length &, and
2

R . o
U, = A_Jik}“(l —exp(~-M - I,)). We currently recommend parameter estimation for
I

LSSPA by minimizing the sum of absolute deviations:

Efin(c,) ~1n(E,, )|+ lin(epue,, ) - In(4,a,, 7,
Alternatively, robust regression methods can be used.

Using methods provided in this addendum gives much improved model
performance over that in SCRS/94/63 on simulated datasets (Fig. 1).
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1. Test dataset 1, HC_BM.

Output variables: yr, recr, f by fish, ftot, totn, totb.
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2. Test dataset 2, HC_CM.
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3. Test dataset 3, LC_BM.

Qutput variables: yr, recr, fby ﬁsl_l, flot, totn, totb.
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4. Test dataset 4, LC_CM..
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Fig. 1. 'Least absolute deviation fits to the four simulation datasets using model
corrections provided in this addendum. Comparisons are made using known 1 yr-old
recruitment, and known total 1-10 yr-old population numbers,
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