Chilean Jack Mackerel = L —
Workshop ———— |:ap#22

estimation of current state of Chilean
ckerel (Trachurus murphyi) stock in the

= '4ugh seas of the South East Pacific

Dmitry Vasilyev:, Alexander Glubokov:, Doonam Kim?

1. Federal Research Institute of Fisheries&Oceanography, Moscow, Russia
2 — Distant Water Fisheries Resources Institute, Busan, Republic of Korea




2G una’erstanglng‘?hat the amount of available information about the
2 of jack mackerel stock in the high seas.is.close to lower
eded for stock assessment, we howe ver consider it is necessary

to begin the process.

Input data

.Q.(2003-2006), calculated from the total catch data, Vanuatu
ze slructure of catches (2003-2006), the age-length key and
Weight-at-age adata from Russian surveys (2002-2003);

Bfean CPUE data (2003-2006);
= - ructure of the stock for the beginning of 2003 from Russian surveys;
_;-?EH’T;"-O:_QB for all age groups.
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The model: TISVPA
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prmmples of robust statistics what helps to extract
na ls from noisy data

| ' Jectlve functions — instead of likelihoods
o 1ty to ensure unbiased solution

ﬁ%’femented for stock assessment in frames of the International
= Cou uncil for the Exploration of the Sea (ICES).




ription of the model

C(a,y) and surveys filtration (Kriging, robust
winsorization, etc.)

Choice of the option for M
1.M=const-? 2. M(a) - ? 3. M(a) is known

Choice of properties of the solution
1. unbiased separable representation of F(a,y)
2. unbiased weighted separable representation of F(a,y)
3. unbiased model description of logarithmic C(a,y)

Choice of the separable model (double or triple) and its age range

= Choice of error model
i 1. Errors —in catch-at-age
2. Errors — separable representation of F(a,y)

M)
i

= 3. Errors —in both
= 4: - What to minimize for log. C(a,y)? (SSE, MDN(SE) or AMD(E))
—cs To scan or to look for precise solution ? {InC-InC*} bootstrap
- N
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Auxiliary information
1. Integrated SSB (or FSB) indexes
2. Age-structured abundance indices (or CPUE) for mature, immature, or total stock

(SSE, MDN(SE) or AMD(E)->min. for log. N(a,y)) or log. P(a,y)
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e TISVPA idea: F(a,y)=f(y)s(a)G(cohort)

6f estimation and appllcation of G-factors can be
| (o make it “physically” relevant and from point of
;.;_.hs mlzatlon)

'sub-versions with respect to G-factors:

,=...-=£.-'-=a= model of “within- -year effort redistribution by ages”
B s s(a)G - normalization is hold for each year)

B ’Y)
S model of “gain (loss) in selection” (only s(a) is normalized,
~ but not s(a,y))
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and D. Fournier. Impacts of atypical data on Bayesian inference
st Bayesian approach in fisheries. Can. J. Fish. Aquat. Sci. 56:

_"i likelihood functions, data have been analyzed as if they
mally, identically, and independently distributed. It has come to be
eved that the first two of the assumptions are frequently inappropriate
| fisheries studies. In fact, data distributions are likely to be leptokurtic
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| ')’C'ontaminated by occasional bad values giving rise to outliers in
—— many fisheries studies”....




| _:;TOFS are based on assuming that the stock-size mdlces are
:: logHoR . Using simulations, we find that
‘ ""._"3__;" of estimators can have significant biases; however, our results

e’ehat it is preferable to use the model, because it tends to
1ave lower bias and variability,
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likelihoods based on reduced influence of “bad points” (M-
&= cst tes) (Huber, Hampel, etc)

_—

uthere the question of weighting of inputs from different
= sources of information rising again)

A lot of robust distributions are summarized, for example, in:

K. Passarin: Robust Bayesian estimation. 2004/11 UNIVERSITA
DELL'INSUBRIA FACOLTA DI ECONOMIA
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5 seem to have problems with robustness, especially with
Ss against dewa’uons from the parametrlc model and agalnst
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be the replacement of the orlgmal parametric model, such

0 ;if (as is
_e case) they are chosen with good intuition, they do work for
borhood of the original model,

. Some thoughts about classification. Research Report No.
1 02 ‘January 2002. Seminar f’ur Statistik Eidgen ossische Technische
'Hochschule (ETH) CH-8092 Z"urich Switzerland




cannot claim either to be the exact ° true model”; they are
ated, mathematically less nice and harder to mterpret' they

1( ed'data analysrs use (and first search for) the simplest

2| rea onably possible, even if it is “significantly wrong”(!), because it
more _useful more reliable and better generalizable than a more
plica ated one..

( . Some thoughts about classification. Research Report No. 102.
January 2002. Seminar f'ur Statistik Eidgen ossische Technische Hochschule
(ETH) CH-8092 Z urich Switzerland
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heir original model and to an
| kelihood function, yet be somewhat robust. For them | offer
g tentative suggestion.

. Some thoughts about classification. Research Report No. 102.

-u,r-r—: % 2002 Seminar f'ur Statistik Eidgen ossische Technische Hochschule
: ) ) CH-8092 Z urich Switzerland
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Mlodel parameters can be estimated via: =

ctive functions

Likelihoods

———————

+ apparent easiness of combining
signals from different data sources
But

: data censoring
based on robust winsorization
(detection and correction of “bad
points”), e.g. “X-84 rule” by Huber

-Over-flexible and exotic
distributions
-Mixed (mixture) distributions

Robust initial estimates of the parameters




B
] setting used in __l;ge assessment: e

model — “ordinary” (not triple), applied to all years and ages

ersion is often more robust for noisy catch-at-age data

_‘." n of the median of the distribution of squared residuals in
ic catch-at-age as a measure of closeness of the model fit to catch-at-

L

. -_:-; dition of unbiased model description of logarithmic catch-at-age data

= * :Qa Bgolute median deviation (AMD) of logarithmic residuals in age
~— proportions is used as a measure of closeness of fit to data on stock age
~ ~ structure from Russian surveys




Catch-at-age

Korean CPUE
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Recruitment R(2)

Catches and stock biomass
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Results
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clatively stable with the average about 7 million

ity in the results is naturally high because of very restricted
- Informatior. ﬂva//ab/e

e the 1 ;,'a . /n agreed data for stock assessment on the basis of all
- avalle 55}"  nformation from all countries about Chilean Jack Mackerel stock

:ﬁ. .-w-.,. e/y In the high seas of the South East Pacific
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