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Many past exercises involving simulation testingaesessment methods have, in my view,
proved less useful than one might have hoped ferr¢ason (again in my view) that they
have been based on a range of idealised scenbmgsirprisingly there are seldom generic
results which are valid across a wide range oliarstances, so that it can become difficult to
use such results to specify the circumstances uwtlesh some result/advice applies, and
hence to know whether it is pertinent to the assess situation with which one might be

faced with a particular stock.

The first and broad principle underlying the stuuet suggested below is that simulation
testing should rather be based on actual situagtiomsreal resources and their associated
data. Certainly then, at the end of a simulaticting exercise based upon a particular stock,
one has results valid for that stock at least. tBatfurther hope is that as examples of such
testing exercises grow, a pattern of results velladop that will allow generic conclusions to
be drawn, and hence then inferences made concegagy the best assessment approach to
apply for yet another stock without again havingtaé&e that stock through this same
simulation exercise.

Arising out of this principle there follows the ampt that simulations should be
“conditioned” on the situation believed to apply rnespect of the stock concerned. This
concept arises out of what has become standardigeram the simulation testing of

Management Procedures (MPs) for setting catchdifioit whale stocks as conducted in the
IWC’s Scientific Committee. MPs are intended torbbust against uncertainty, but there is
no point in requiring robustness against uncer@snknown not to apply for a particular

stock. It is from this that the concept of “conditing” of simulation tests arose: that the
different population dynamics models used in tgstMPs for a particular stock for

robustness against uncertainty should all be reduw be consistent with known information
for that stock, e.g. a time series of past cat¢agsuming that to be well determined).

For MP testing, the IWC approach (for any particuteodel structure assumed for a stock,
e.g. a specific value for natural mortality) isfitoa population model based on that structure
to yield one specific plausible reflection of thee underlying dynamics for that stock. Given
those fixed underlying dynamics, a series of psedatasets is then created by generating
observations (abundance indices, catch-at-age sjafte.) of the same form and number as
the real data, which could have arisen given tliygemics, with the distribution functions
used to generate the errors/residuals for thosadpsedatasets being as estimated in the
original fit of the population model to the actuiaita.

For the IWC SC in an MP context, it is those pseddtasets that are used as the basis to
develop the simulation tests: for each trial the MRested against a range of alternative
scenarios for the dynamics which have been obtaiyefitting the population model for the
model structure concerned (under the same timessefiknown historical catches) to each
pseudo dataset in turn. Here it is suggestedotdsaitdo datasets generated in this same way
(conditioned on an estimate of the underlying s$itura of the stock concerned that is



provided by the fit of the original assessment nhodeuld provide a basis for simulation
testing of assessment methods.

One would not work with only one model structured aassessment procedure to generate
such pseudo datasets. Clearly alternative struessessment method combinations can be
used to estimate alternative underlying dynamics tlvould also constitute alternative
plausible descriptions of the resource’s situatibimese too can be used to generate further
sets of pseudo datasets in the same way. An igadistn of assessment method performance
should involve not only tests against pseudo dtgtagenerated from the same structure and
model, but also from defensible alternatives siryilaconsistent with the available
information, as each could represent the actuatuyidg situation.

Observation error

In the context considered here, observation eafars to mechanisms that do not change the
underlying stock trajectory. Thus, for examplegaidual generated from a survey sampling
error distribution about the value expected givilem tinderlying true abundance reflects an
observation error. In contrast, a mechanism tletdeo a change in the population trajectory
(or its age structure), such as an alternativeadievi about the stock recruitment function, or
a variation in the selectivity at age for the fisheshich would modify the splits of historic
catches into ages, is considered process error.

As a first step in this process of simulation tegtdof assessment models, it is suggested that
pseudo datasets involve the addition of observaroors only when generating pseudo data.
There are two reasons for this:
a) simplicity at the initial stage of a complex exsrgiand
b) ease of the comparison exercise for estimates r@utaivhen applying assessment
methods to simulated pseudo datasets (developed drgarticular structure/model
combination); if these datasets include only obeton error, there remains only one
underlying true value for any quantity of interésig. current resource biomass, or an
Fmsy TAC) against which to compare results from théedént assessment methods.

Processerror

In the IWC situation, where whale populations agaagyally assumed to have fairly slow and
steady dynamics so that observation error dominaiesess error, process error has seldom
been considered when generating MP trials becdigse has seemed to be no great need to
include this. It is in any case problematic to dn because if the underlying resource
abundance differs from one pseudo dataset genergatiocess to the next (e.g. through
differing fluctuations in recruitment) upon whategoone condition? For example, does one
still condition on the historic catch series? Hoese\f earlier recruitment in a particular year
was lower than estimated under the original assessimased on the actual data, it may
perhaps not even be possible to have taken thatibisatch made that year without causing
the extinction of the stock for the simulation megtion. One could perhaps condition on the
historic fishing mortalityF rather than the historic catch each year, but thenis testing
against scenarios that didn’t actually happen andas't actually reflect a possible reality,
contrary to the conditioning concept.



The IWC SC has extended it MP testing process thudie process error (essentially
recruitment or natural mortality fluctuations) amot occasions, but for the whale population
concerned their size was sufficiently small tha pinoblem of extinction either did not arise,
or arose so infrequently that the odd simulatiorereht did could simply be omitted without
introducing more than negligible bias into the dgg#aeration process.

That, however, does not necessarily apply to tygish stocks (except perhaps to long-lived
ones, but there too recruitment may be highly sfioyaso a different approach is required if
process error is to be introduced. The one sugdéstee could be applied whether the model
includes random effects or is fully Bayesian. fjuees effecting the integration concerned
through an MCMC process, which creates equallylfilseenarios (trajectories etc.), all of
which are fully consistent with aspects of the alation (such as historical catch series —
though even for those one might wish to introdineegossibility of uncertainty which can be
handled under this same approach), so that it cesphe conditioning principle. The
resultant pseudo dataset would then consist ich MCMC realisations of the underlying
dynamics, for each of whicim realisations of observation error would be gemetagiving
nm pseudo datasets.

The difficulty that then arises is that the trudueaof certain quantities of interest (e.g.
current abundance) will not be invariant acrossatih datasets, so that statistics measuring
estimation performance will need to be based upbendifferences between estimated and
true values in circumstances whéxah vary from pseudo dataset to pseudo dataset. $ethe
true values do not vary too much (say ~ 10%), thight not prove too problematic when it
comes to interpreting results, but care may nedmkbtaken in more extreme situations where
that level of true variability is perhaps an ordémagnitude greater.



