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Summary:

Different appoades were examined in the YFT Assessmengéxamined in 2018, however,
conflicting data inputs, dataveighting andcachability changes maygreae problemsin the
assessmenissues of convergence/local minima need to be checked thoroughly with jitters.
Other diagnostics such as profile likelihood techniques and retrogseetre important to
examine.Overall in general this topic needs more time and coverage in the future, as
currently the diagnostics examined were limitdédl.addition, length frequency data are
particularly important for the age structured assessmentgsed, and accuracy in these data is

crucial to the infererce, as large uncertainties stll exist in this series (particular attention to

ESS and how theyinfluence inference are important). Data weighting issues were not
examined extensively, and further work is warranted regarding this sulped, as weights
between length composiion cita, GPUE and taging data can provide very different
inferences on the popution. Overal, the processwas transpaent, and issues were Lriefly
discused relevant to urcertainty in the assessmentesults. A key limitation was that
insufficient time was a\ailable to examine both daa and assessment issuesthe meseting. If

we could discuss modefesoluion and dta before the neding, additional tme would be
avalable to discussfurther refinements in theassessmentsPreliminary analysis using
hindcasting techniques suggest that the model has poor predictive power which is a concern,
and may also be problematic as it has local minima issusally, approaches deding with
uncertainty and projections were not given due importance, but as tleseare critical for stock

status advie, and management advice that would suin the long-term suséinability of the

stock, additional ime should be gmt on theséssues inthefuture.

Keywords: Integrated assessment, BRUE, likelihood, d@ta weighting, diagnostics,
retrospectives, jitters.

I ntroduction

TheWPTT was heldin Mahe, Seychelesbetween 29thOctober ad 3rd Novembey 2018. The
participation at themeeting included representaivesfrom CPCs nvolved in the Tropical tuna
fisheries (TaiwanChina, EU.Sain, EU.Rance, Japan, Pakistan, Si Lanka, Iran, Kenya,
Thaland, Indonesia, China, Australia, SwedenMauritius andSouth Africa), though some
important countries like India were missing. This reportaddres®s various isss that are
importantto WPTT and otherissuesbeing dealtwith atthe WPTT.

1 Evaluate the adequacy, appropriateness, and application of data used in the
assessment.

)] Three(possbly 4) piecesof information are normally used inthe assesment; they
are the cath data, the length-composition data, the alundance indices, and the
taggng daa. Catchdata hadbeen examined caretully by each CPC (and the
Secretanat), and all issues redted to themare discussedby the Secretariat. Primary
issuesgelateto the large uncertainty in thedata, andhow this would be propagated in
the asgssment. Issueswith catch rgporting from longine fisheriesin the 1990 s
were not discussed extensively, but covergge was known to bdessthan 10% in
some yeas for log-book coverage in the Indian Ocean. In addition, issues with
length-composition of the other and smaller fleets alsoneed to be examined Issues



i)
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also of uncertainty in unreported catchespreblematic. The secretariamakes
estimates of catches, but how good these are is never debated. Alternative catch
seriecoul d be examined both within the cont
With regard tothe abundance index data sed inthe asgssment here wereissuesfor
each of the fleets and approaches identified:
{1 Purse SeineRegarding how the purse sein€PUE gandardization wasdone.
The CPUE did not account for tecmological change which is a large factor
that needs to be aaccounted for with this fishery. It was abko not clear whathe
unit of effort usedindicated,and there wasalsoan issue with real versus set
related z&os as a zero could just indicate a failed set even though fish were
available under a FAD.While the indices presented seem appropriate, the
methods used could be fine-tuned or improved and acount for other
measures of effort (PS) like seach ime and distance.There were some key
issues with regard to confidence intervals of these series (negative values
generated), and also the issues related to whether combining the data from
free schools and FAD schools were appropriate as they maybe fishing on
different siz classes (evident in the bimodal structure of the data). This
brings another topic that possibly this fishery should be split into two
components in the model with different selectivity for each fleet.

1 Longline Combined Series\ote, the approach Hoyle.edl. (IOTC-2018
WPMO09-12_Revl)used has a suetting algorithm which may influence the
outcome as well as the weights/regional scaling factors by area (12013
WPMO0913). Other issues not discussed were the coverage in recent years for
some fleets hav dramatically declined, and with a declining coverage,
violation of certain assumptions on similar declines in other cells maybe
unrepresentative. Issues on catchability declines due to i) environmental
influence(MarsacPaperlOTC-2018WPTT20-XX) could eplain changes in
catch rates as decline &fO content on surfaceneans that these fish go
below 30m andhus may not be seen inthe catch ii) effort coverage that
maybe unrepresentative, and iii) different cluster andsstiting algorithms
could providealternative hypothmes and trends to examinév) regional
scaling factors have a large influence and more care should be given to how
these are weighted. Another issue of mix and match of approaches based on
period coveredin addition, having artincated series in 19%®uld be mixing
two different series and approaches; implyirngvould bebetter to have the
longer series with clusters rather than the hooks as indicator for targeting.
Finally, the drop in 2007 in Area 1 to a new equilibrium ilepl2 possible
hypothesis; i) the abundance has truly dropped and the gtodlctivity has
declined orii) t he standardi zation hasn’t t al
changes that implies a new catchability and hence new fishery/environmental
behavior odrivers on how the fishery interacts with the stock.

1 Maldives Pole and Line IndeX:he Maldives PL fishery and index has a few
problemsdentified

1. The trends in SKJ wereohrealistic. YFT may be more plausible.

However uncertainty is large for YFT, Nie# revisit the priors
to be used in thstandardization procedures.
2. Compare this to biomass trends as well. Also, compare to what
was previously done in 2013. Factor of 4 catchability change due
to expert opinion maybe a little problematsther revisting the
expert opinion or making a change in how this is used.
3.1f it’s a |l ocalized depletion in
this is the assessment (more a 3 box model).
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1 Other LL Fleets (Japan, Korea and Taiwan,China) While this exercise is
useful br characterizing fleet characteristics, it creates some confusion as to
why we would care about a fleet specific CPUE versus a common CPUE
series fotthe entire 10 using all 3 fleets since a decision was taken a while
back to use a common CPUE acrosdledits. Issues identified above on
coverage reduction, clustering and sdtting are all influences on this
analysis. Other fleet specific points are shown below:

JAPAN CPUE STDIZATION
1. Issues that common effects across fle&eéxamined

2. Foracontinuityanalysis is important to account for and hence have
the data from past approaches overlaid with this.

KOREA CPUE STDIZATION
1. Effort increasing over time and CPUE declining dramatically.

2. Look at common effectscaoss fleets witlPN and Korea as stated
above.

TAIWAN,CHINA CPUE STDIZATION
1. Effort dramatically reduced in eastern 10. Hence how representat

is the data in recent years can be an issue?

2. R1 no analysis shown. East region has lower catches and not include
data from smalbr large vessels. Data only used from large vessels.

3. 1A combine with western Tropical Region. Hence, no index and
maybe something could be generated thased on Taiwanese fleet
data

4. Cluster analysis combines species combination and type of variables
to get an integrated set for targeting. Due to randomness in catching
something else could be a probleand hence makes sense using
some other algorithms to see if these have effects on the overall
signal

5. Core areas for region specific effects. Choosmgee trends in all
regions are same. Smaller areas and then wrap to other areas.

6. Difference between 2 trends. Joint indices are developed with HBF
and TWN used clustering. Probably sufficient explanation for
difference.

iii) The length frequency datawere appropriately caegorized andandysed for the
fleets. However, not much time was spent on discussing why there were changes
in one of the major fleets with length frequency data (possible issues of high
grading after 2003) and implications on botle ICPUE, and data used to infer
recruitment. Minimum criteria as %t by IOTC stamards sem appropriate for
representatvenessfor the fleetlength-frequenciesthough how those relaied to
the fleet stock compositions were nat discussed. Isges relating to changes in
length-frequency datafor some of the LL and PS fleds seem to contradict the
assesment results possibly due to down weighting the length composition
data).In addition time variant dynamics could be explored but largely ignored in
this assessment.
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iv)  Tagging datafrom small scale tagging seemed problematic to use(recovery less
than 1% overall), though examining the effect of this on assessment is not
presented and should bBesessedefore being discounted

Overall adequacy of data used in assessment

Note that allas®ssmentsdependon the quality of data usedlt is important to account for the
uncettainty in the data, and examine sensitivity to alterrative assimptions. Thedata used he

is as good/bad asany other RFMO, as far asquality goes for useén the asessment. However,

of particular concernis the catch informaton; as a majorityof the catchare estimated and the
model uses this as knowmn addition,the LL CPUE has a large influence on the assessment
and the data from 2007 onwards is probably not representative for the large drop inakea 1
the LL size frequencies are also problematic and create conflicts in the mode(tfits latter

issue is observed in both the Atlantic and Indian Oceans which may give some credibility to
the fact that there maybe some high grading of smaller fish encountered by the TWN fleet)
More time needs to be paid to details and examinations made to whether these are real or
artefect of the data/problems in the standardizatitm addition a meeting with CPC’  $0
understand inconsistences/changesin Length Frequercy (LF) samples are important asthese

have large implications on the asessnent. While the CPCs meet for the standardization, |
think further efforts need to be examined as to whether the data and spatial coverage by areas
are representative in recent years especially duedd effid range restrictions of the LL fleet
after piracy in the NW Indian Ocean.

2. Evaluate the adequacy, appropriateness, and application of mehods used to assess the
stock and if appropriate recommend alternative approaches to be accomplished in the
future.

Two possible aproacheswere examined for the YFT asessmat in 2018 and these should
be stificient to examine arange of possble options for the assesment; my comments will be
addres®d to eachof them sepaately. In addition, | have summarized some basc information
thatmaybeusefulin examination for introductory purposes:

i) Examining simplified methods to assesssignals indaa-Not DONE

Using simplified catth-curve analysis by fleet, it would be easy to assessvhether thereare

signals in the datauggeding that selectivity is dome shged or mortality is U-shaped (basd

on agesof catthesby fleetovertime). Such examplesareusefulto as®ss if thereis any signal

in the data, andappropriate assimptions to be used in assements.These approaches could be

used to provide hypothesesfor selection pattern for use in SS and trendsin F, as a starting

point While these are standard exploratory data analysis techniques, none were really explore
or presented i2018WPTT-20.

1)) Surplus Production based assesments

While some paperswere presented for simplified asessmats, not enough thought was paid to
theseapproadches. JABBA methods (Henning et. al. 2018have high relevance egecially for
usein the context of an MP andHCR. The invited expert did examine this with Dr. Henning
(attached figures), and the conclusions are slightly different than the main assessment (Figures
1-5). Some diagnostics like the following could determine which model is more appropriate,
and preliminary research conducted by Kitakado, Kell and Sharma (in progress) indicates
model parsimony often provided better predictive power and follows trends closer than over
parameterized models. The following approaches could be used
a) We should use a hindcastng/retrospective analysis for decding on how good the
models ae. In addition jack-knife and the ability to predct missing datais a good
diagnostic to run for determining relevant use of these models (see WPM Reporfrom
2017, and joinTRFMO meeting presentation by Sharma, Kell and Kitakado
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b) Uncettainty estimation usng differentapproaches(Bootstrap, MCMC, Hessia)
could possibly be evaluated easiy with thesesimpler models, and Bould possibly be
usedto examine the more complex models aswell. The choice of how you edimate
uncettainty hasabig effect on the asessment especidly for projections.
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Figure 1: YFT stock trajectory with respect to CPUE series used by 4 areas.



IOTC-2018SC2EINF02

o QObserved
_ Predicted
o
(]
S
(]
o
Tp]
c O
28
m -
O3
[sp]
o
(]
S
(]
o
b
D —

1950 1960 1970 1980 1990 2000 2010
Year

Figure 2: Fits to the catch series
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Figure3: Kobe plot and MSY and Kobe dynamics
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Figure 4: Hindcasting on different areas and the JABBA model for 3, 4 and 5 years.
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Figure 5: Retrospective analysis for JABBA model from 1to 8 years

In addition hindcasting indicates that the model does faidly in predicting trends in Areas 1,

3 and 4. However, Area2 has poor predictive power with the generated crediftiervals

shown Retrospective patterns (Figure 5) are not as pronounced as the SS assessment which
constantly appears to be under predg:t

iii) Integrated Asessmerts (SS3).

Background M aterial/Model Specifications: Stock resolution indicates that we have 25
fisheriesprimarily PS(log and free school though the latteris becoming sneller over time),

the LL fleets by differentareas While the fishery structures have not changed from the

previous asesment, it may make sense to split some LL fleets into flagged vessels as
currently they are assumed to have the same selectivity which may thet teseThe PS

fleets could also be split particularly in areas where there is a bimodal distribution of catch
into 2 bins, small and largén addition the area stratification may need to be split out in
Northwest as it was before around Omand the current dreas (total of 5 areag)he split

from 5 to 4 areas with no CPUE series there maybe causing problems as the current Area 1
is really driving the assessment and a drop in abundance there has a large influence on the
overall assessment. Hence, more timedseto be devoted to the reasons in the drop and if
this is a real artifact or is an issue with the procedure and lack of spatial coverage by the
fleets.In addition splitting the catch into 2 areas with a differential treatment as shown in
Langley et al. (2012) maybe more appropriate as movement could be assessed there
(Figure6&7 from Langley et. al. 2012).
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Iteraive reweighting approadies should be examined using some justification for weights
(likelihood profiles of what influence the assessment should be examiheduch, a
recommendation to further cown-weight the ESS after iteratve reweighting is proposed
This is acritical piece that is reommended andfollows approaches siggeded by Francis
(2011). Alternatively, estimating selectivity usiigngth frequencylata, and then fixing it
without using it in the assessment, i.e. completely dawighting the LF weights.

Themainissueddentified in the original runs presated wee:
1. LFdata after 203 is suspect, so either dowweight or ignore it (suggestions to
exclude data after 2018s it was primary reason for retrospective pattétojvever
this still means the LF data from 20@813 are providing problematic data to fit to.

2. Examinein more detail theeffectivenessof tags on the asgssnentsin conjunction
with otherdatasetsn theassessmats.

3. Profilelikelihood plots on RO are useful diagnostics faissesments,as this may
indicateswhat may be driving the assessment andt would be clearwhetherthe
assessmentasbeing influenced bythe LF, or the CPUE or tags If the ldter, (see
Francis 2011) one should fit to indices of abundancerather thanLF.

4. In addition to RO profiles, jitters to assess whether there were global minima, and
retrospective patterns should be examined. While the latter was examined, the former
was missing.

5. Lemngth frequency samples collected could bean atefactof sampling in some fleets in
the lateryears.As suchjt may make sensdo estimate selectivity and then not use the
LF data as it wouldn’'t influence the esti

6. Natural Mortality/Growth/Selecivity interactions need to be examinedmore careflly
in theseas®ssments asthey have alarge effecton the outcome of the assesnent.In
addition, M could have been estimated in the model with tagging data, but was
ignored here. In the past (Langley et. al. (2012) did estimateg#hspecific M
parameters over time, and examined their effect in the assessment but was missing
here. Finally, sing a grid structureprovidescontext but examining these in more
detail may indicatewhat the more plausible mocdelsto useare. The grid structure really
was not examined in detail to assess these effects.

7. Uncetainty needsto beaccounted for as much as possible, as currently it mayb e
underestimatedPossible aproadchesare to usegrid basedrersusMCMC based
approaches though computation time makes this difficultvould recanmendusing
main effects analysison a partialgrid to assesshow things may change overtime, and
alsousein projections, asit would save time. A more comprehensive examination of
uncettainty using MCMC atalater point on a reference case model should be
conducted

Other issues and possible solutions:

1) How do we deal with recruitment (continuous or recruitment ata particular time)?
Examining recrutmenttrends ae important asthey may be the main facors affecting
the as®sgnent, and need to be accounted in some context. Issues related to
recruitment only occurring in area 1 and 4, can be reexamined and dispersed in all
areas as its normally done.

2) How toaddresscorrelated @rametersover time? How do theseaffect theassesment?

It is RECOMMENDED to down-weight LF information and fit more to the abundance
indices The RO was affeted by length-compositionand tagging data in contrast tadicesin
opposite directions. Further, alditional analyses were made to fix sekctivity basedon fits to
the LF data, but then toonly fit the modelto the CPUE series.
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It is alsoHIGHLY RECOMMENDED to do a jitter analysis to test for convergence and
global versus local minima issues.

OTHER CRITICAL ISSUESTHAT WERE NOT ADDRES&ED:

a) Alternative CPUES : In essencewe can’ believetwo conflictingindicesatthe sme
time. Eitherwe believe the LL index or the PS index (but not both in the same area).
Hence, it would be recommerded to use one index for any given aea. My
recommenrdation would be to fit alternate indiceseparaely as these may drive the
asesments, and test alternative hypothedis addition fitting to differenteffort creep
assmptions for the PS fleetsre also usefd, to understanchow these assumptions
influence these assessmemtso examining whether catchability changes for the LL
fleet in Area 1 could be examined, as something fundamentally different occurred in
the LL fleet after 200-2011 (piracy period)This is evident from the hindcasting
exercise presented by Kitikado at the meeting. Examining different scaling factors for
the CPUE could also be another approach to use as these have a large influence in the
assessmenin addition, more effort shouldebmade to find some fleets like the gillnet
fleet (Pakistan), Maldives fleet (PL) and others (find some more) where we can
verify/calibrate the trends shown by the joint CPUE standardization. These would give
more credibility to some of these dramatic drageen in the standardization that
effects these analysis and have large implications on the assessments.

b) Data weighting and conflicting sources of information for_assessments: Basedon
the conflicts in length frequencyandindex of abundance in the datagts, using some
down-weighting of the LF data or ignoring it entirely is recommendeéds Fancis
states in his paper (2011) to use3 principlesin fitting modelsto da&: “Principle 1: Do
not let other data stop the model from fitti ng abundance data well; Principle 2: When
weighting composition data, allow for correlatons; and Principle 3: Do not down-
weight abundnce data because tey may be unrepresentative. "These are
recommended guidelinesto be used. Final runs should examinefits to the CPUE with
effort creep separaely than the PL fishery, as these may give an entirely different
picture of the stock

c) Dealing with Uncertainty: In addition, when usng forecastsMCMC based pojedions
could be examined. These are important andyses that reed to be addres®d in these
assesmentswhich were not accounted for at this meeting. It is not clearhow we deal
with projected caich advice as we currently may have an overfished stodkased on
reference cases presented in 2018WPT-B20

3. Evaluate the methods used to esimate population benchmarks and stock gatus (eg.,
MSY, FMSY, BMSY, or their proxies).

Reference points edimated are a function of the information used inthe asesments(i.e.
length frequencydata, the abundancelata(CPUE) and the catch data, aswell asthetaggng
data). fer integrated assesmnens, the seledivity estimated andthe valuesused arecritical in
edimating the key reference points (MSY, BMSY, FMSY and relative levels of fishing wrt

to these reference pointsMost models examined had similar values for selectivity
(whereas M and steepness were fixeah)d as such using some assimed selectivity
(estmated from the dah) and fixed M and h, will provide consistent reference points across
a number of model runslowever, some of the sdedivity in recentyearswaspredcatd on

the length-composition data, and these may not be known well; in addition examining
alternative dome shaped selectivity for the LL fleet and its effect on reference points and
stock status advice should be examined

In addition growth should be examined as to howffiécts advice on MSY and current
catch levels wh respect to MSY.As sud, some of the absolute measues may be
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inaccurate, but the relative refererce points (Beurr/Bmsy & Feurr/fFMSY) should till be a
good indicator of stock staus. The edimates as such from SS areprobably more reliable
than surplus production modelas they deal with selectivity aaoss fleets and surplus
production models cannot explicitly do so. However, given theproblems with the data,the
surplus production based pproacheswork just aswell. Note, the useof virgin biomass (K)
as a refererce point shown at the meeting is uséul as a refererce point, as it remans
independent of selectivity and its effect on MSY estmates, and is suggested here, and |
strangly support this. WCPFC use ths sinceit is both independent of steepness and selection
pattern. SPRO is multiplied by the recruitment each year to give a changing bomass
refererce point, and maybe a better alternative to ueof any use, the JABBA based
estimate of K(2731157)vs So from SS (2,779,850 vs vyield targets, MSY is 388Kt
(JABBA) vs 377Kt (SS3rom reference case in WPTT-33)

4. Evaluate the adegquacy, appropriateness, and application of the methods used to
ewvaluate future population status, given the commissions objectives.

No considerations were given to future population status with catch projections. |
find this disconcerting as that &realy what is most important. It _6nst where we
were but where we are going. Given that we dond have another assssment for 3
years some considerations sould be given to this, unfortu nately no discusson or
time was spenton this.

5. Evaluate the adequacy, appropriateness, and application of mehods used to
characterize the uncertainty in edimated parametes. Comment on whether the
implications of uncertainty in tednical conclusions are clearly stated.

Initial runs did not show any information on likelihood values of the fits and different
components In addition, profile likelihood approaches should be used for different
components and how the effelse profiles (i.e. length composition, tagging, and survey/cpue
data) These should have probably been done on other paameters (RQ, and MSY for
examplg and will also cover issues of n@onvergence or other issues while parameterizing
the modelsStructural uncettainty was not examined due to time constrainthowever data
weighting or alternative area &aminations (5 versus4 areas irthe irtegrated assessmaet for
examplg need further thought and development. Fner resolution fishery structuresshoud
alsobe developed to incorporate some of the fleet characteristics which may differ by ,flag
and asymptotic versus dome shapeslectivity could be examinedn addition, when using
forecasts, using either structual uncertainty grids with deterministic catth or MCMC based
projedions shouldbe examined (however due to large run times th&was discounted, and
the 29 was not examined either)

Thefinal* s ensi t i v irungdeciledan weregetermideddn avery arbitrary basis.It
appearsthat in the one-off sensitivty andyses, not much change was observed byadding
additional CPUE’ ®r weighting the tagjing data anddown-weighting the LC data. The
results were surprising giving the value of information obtained from the tagging data,and
the interactons with growth, natural mortality, seletivity, and the length data.While issues
were discussecdn effort cregp scenarios andother factors, the final runsdid not include alot
of these seenarnos or interactons, neither was growth uncertaintycorporated in the
assessmentAgain, a better way to proceed would probably be to disauss these in detall
before the assesment (or at another meeting) and then poceed with a whole grid and a
partial grid basedon the larger grid. While inpus at the meeting are usefu, every analyst
would want something different which makes it tough for the primary modeler to do
everything. The processthus needs to be streamlined and be more efficient in how the WP
operates for inpusto the primary assessmaet.
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A key issue that was not examined carefully was the coverage issue on CPUE in recent years
as LL fleet activity has dramatically declined between 2201 (piracy) and after that as

well. In addition even though the Korean fleet effort has increasednlis 3 vessels
operating, and hence issues of representativeness could be examined. Also, examining issues
with the old area 1 versus new area 1 (combining area 1 andw#). hypothesis could
represent this, i) standardization done for the period -P®49 is done correctly and the
decline is real after 2007, ii) alternatively the catchability changed after 2007 due to different
fleet*area structure/interactions, and this may not be representative of catchability and a
catchability blockcould occur after @07.

6. How did the assessment inform the HCR and allowable TAC? Wasthe process well
thought out?

Not relevant as MSE in development currently.

7. Comment on whether the stock assessment results are dearly and accurately presented
in the detail ed report of the Stock Assessment.

The presentatons did cover most of these resuts acdkquately, but having written
documentation available as well as an archived script for the model runs would help
reviewers and participants follow proceedings Again, clear explicit requirements for
asesmentsshould be speciiedwell in advance of the meetings, anddeadinessetfor all
asesment documentsto bemade available before the meetings. However, some papers
such asthe Pole and line index were written in Markdown, so that all analyses are
transparent and repli cable. Such methods would be useful as a basisin future yeas for the
asessment models and possbly other analysisthatis presented at these meetings.

8. Comment on potential improvements on the gock assessment process (CPC
participation, transparency, objectivity, documentation, uncertainty characterization,
etc.) as appliedto the reviewedassessments.

While alot of time wasspent discussing alternative model runs andapproades, aswell
aste data athemeeting, | suggestthe following stepsto streamline the pocess:

a) All datasts aremade available to themodellers2 months bebre the meeting.
b) Clear wite-ups ae made available on all approadhesused inthe assesmentsat least2
weeks before the assesmentmeeting is held

c) All approachesarediscus®d on the 1% day, with all additional runs (grids set up for
the andysts on the second day)

d) All newresult/approachesare presentedon the day as day usedfor andysis

(other businessis covered inday 2 of the meetiny Recommendations on stock statis

d, ,th
394

3rd 2nd

andprojedions completed by. day afterthe final set of runsis agreed

Alternatively, a week with a smaller group like (MSE small WG) wook data issues (like
CPUE WG) and assessment issues simultaneously. This group would vet enough models and
plausible hypothesis a month or so before the meeting and then present a thoroughly vetted
process for the WPTT.

CPC paticipation was Iimited pimairily to the developed retions (EU, JgpanandTaiwan, and
the Secretariat). More time spent at the data medings clearing the data issues of
developing coastal countries that have important fisheries on the species that is the
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target of the assessment would substantially improve this process (eg. Pakistan, Ir an
and Indian fisheries as well asthe Sri_Lankan gillnet fisheries and datasets). Reports
available were limited and while some runs were ardived on the IOTC website, some
additional realme documentation should go with this so people are awareof the aproaches
and possbly could runthemif needed.

This is rot anoverly critical review of the aproad, but justideasto make it more efficient.

Given thetimelinesthe modelers were given, the job andapproachpresentedwasmore than
adeguate. However, given te value of the gock and importanceof the spegesin thelndian

Ocean, more time shouldbe givento the analysis(a possible solution would likat the
Commission changes the standarddlierreporting of statistics so as the 2 meeting plan can be
set and data from the previous year are available in time for the assgs$mswouldmean

more time should be spat underganding andpreparing the dataso analysts could complete

most of the runs bdore the meetings, andexamine only afew hypotheses at the meetings.

Finally, while, a refererce model is good for advice, numerous aterretive models stould be
examined, andpossble a grid of models $ould be presened to show uncettainty in the
assesment and for projections, asa lot of the bplogical paameters arenot known well in
theseassesments. .

9. Comment on the adequacy of the work plan for the assessment and whether
it was adequately addressed by the WPTT

Thework plan usedwas adequate. More time needs to be pad to quality control on datasets
provided by CPC ' asthese can havea large impact on the asesment andsuficient time
examining thesedata is warranted inthe future. Asit currently stands, GPC data are usedwith

some proofing (though approaches wed need to be cleaty documented andundergood by the

CPC’ svolied as theSecreariat doesthis wniformly). There are obvious short-comings in

the datasets beng used (eg. Length frequenciesshould not be usedblindly), and the cach

data expansion methods need review (also use and adeguacy of the tagging data are
importanf). Even though a joint process on CPUE standardization is done, some large drops
in CPUE that do not coincide with large ecosystem changes or fisheries effects need to be
examined as these maybe biased lbwhink there should be a sepasate data prepration
meeting and aralysis for the stock being examined in the assessments, so the data can be
analyzed adeaguately by the asgssment sdentistsand reportsdescrbing the approades are

made available at least a month before the meeting wherethe assesment is discussed

10. Congder the research recommendations provided by the working group and
suggest any additional recommendations or prioritizations warranted. Clearly
denote research and monitoring needs that could improve the reliability of future
assessiments. Recommend an appropriate interval for the next assessment
considering control rulesor management strategy in effect.

Same of the key recommendations were on biology and growth of the gecies which were
not examined extensivelyrurther work needs to be conducted on cross-validation to assess
which is the most informative sefes by using a hind-castingapproach (Kell et. al. 2016 to
asses model performancein a pedctive sen®. In addition, examination of uncertairty using
MCMC/bootstrap approach on all models is important to assessthe adequacy of the
sensitivity runsFurther work is required to underdand the databehavior (drops in CPUE in
Area 1)anddiscrepancy in th&F dataaaoss smilar fleets operating in similar areas.The
main recommendations ae thefollowing:

1) To examine the PS CPUE seies used,and improve it basedon similar exercise
undertéken inthe Indian Oceanon LL fleets (seeHoyle et.al. 2015). In addition ameeting
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3)

4)

5)

6)
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with the DWFN LLCPC ' te understand nconsistencies/changesin LF samples asthese
have large implications on the asessmet
To examine the data coverage (spatial extent) of the LL fleets over time and whether we
maybe overly extending the data and assumptions to the latter periods
One slould fit to eachplausible hypothesisepaately (catchability change over time for
LL fleets versus not, use of PS fleet CPUE or asthesearealternative staesof nature
andalterretive hypothegs that you areteding aganst. As sub, we need to evaluate this
separately and not combining theseindicessimultaneously for PS and LL especiallyrhis
is trueespecidly for suplus production model goproachesand models usng one area.
As far as mtegrated andysis areconcernedfurther examinaton should be conducted
on the following items:

i. Weight the model fits to CPUE seriesrather tharLF obsewved inthe fleets.

ii. To examine Natural Mortality/Growth/Selectivity interactions more extensively
asthese arecritical to the assesment.
iii. To make sure thatuncettainty is accounted for accurately. Grid basedversus

MCMC based.One run versus many runs and grids (more thorough

interactions should be examined so a larger uncertainty that accounts for

biological effects and data effects and interactiortdpwever, for a later

period a more thorough examination using MCMC and a more expansive

grid should be examined.
Issues of initial tag mortality (Hoyle et. al. 2015) really need to be directing the work
here. It seems contrary to normal thought that a peer reviewed paper would not be used to
the base case. | strongly recommend using the initial tag mortality ratdddjle (2015)
state, i.e. it should be 20% as the study suggests and3¥6ttBat Gaertneand Hallier
(2015)study suggestas these were designed and analysed for different objectives
Issues of local minima are a concern in these-paeameterized models. Using multiple
diagnostics like RO profiles (information content in the data), jitter analysis (check for
convergence and local minima issues), and retrospective patterns (abitgdef to
capture trends overtimePaper 42 (I0OTC 2018VPTT 2G42) indicates that the previous
model in 2016 had issues with local minima, and also had retrospective patterns which
were a cause of concern. Although some checks were done at the meetiffigjent
time was spent on diagnostics that need to be accounted for at a later period.
Issues of spatial complexity; going back to structure of Langley et. al. (2012) maybe more
appropriate as effort has moved back to the old Area 1 and the movementaslatere
informative using that as well as fleet structures made more sense in terms of separation
of effort of fleets by area.

Given the dock status ndicators from the aterrative assesments, the stock is probably
overfished andis likely experiencnhg overfishing. However, alternative hypothesis of
catchability drop for LL fleets would give a very different outlook on the stock, and a more
thorough examination should be made on these chargkeblow they affect the assessment
Finally equal weighting of all models is probably not a good way to go. There should be a
reference case assessment and then a plausibility bound with the sensitivity runs.

11. Other papersof relevanceon WPTT

Numerous oter papers were presented, but the oneson CPUE standardization of all LL fleets

on the Indian Oceanwereimportant asthey disaussed isses that are of utmost important in

how the series shouldbe developedfor future asessmentson Y ellowfin andBigeye, andhow

we need to pay particular attention to certain discontinuities in thedata,the issuesof spatial
resolution andweights to use in assessments, andthe issue®f length frequency datagetting

worse over time for some fleds. Other CPC papers on issues @evant to their jurisdictions

were discussed and have relevance to issues such as catch compositions and length
frequencies (particularly for PS fleets).
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Overall Conclusions

The use of multiple approachesis important when asessingstock status. While different
approacheswere examined (ASPM vs SS)enough time wasnot spenton diagrostics (jitters,
profile likelihood, and retrospective analysishpor was there enough time spaét on
underdanding why indices were behaving the way they were for the LL fleets, andpossily
examining other hypothess. Arbitrary decisons on what the final models to use for advice
were developed without a thorough analy#ismajor issue was an issue with local and
global minima that was not investigated thoroughly (Jitters, and retrospectivenalysis
for example were not investigated thoroughly. Length frequency data are particularly
important for SS, and assuch eamining if these dataareaccurateis critical in the assesment
Tagging datasensitivities ako need tobe examined more thoroughy, especially with regard
to mixing (number of quarters to exclude), tag mortality and shedding rates, and over
dispersion parameters use@urrently, it has leen ponted out that thereare some critical
uncettaintiesin both the CPUE data used inthe assessmentandthe length-frequencydatsds,
and as suclmeeds further examination. Assumptions on tag rel@se mortality andits effects
also need to be examined in detail. These will all have a large effect on the assessment. In
addition, for integrated assesmens, it is criical to examine the dataweighting issues and
what divesthe asesanent. Fancis (2011) points out that 3 principles areimportant when
conduwcting an assesment, andthese are:* Rnciple 1. Do not let other datastop the model
from fitting abundance daa well; Principle 2: When weighting composition data, allow for
correlations; and Principle 3: Do not down-weight abundance data becase they may be
unrepresenttive . This was attempted to some extent, however more substantial analysis
should be conductedon this issue.

Overall, the process was transparet, and isstes were disaussed (Hhough maybe not
extensively). A key limitation wasthat datases need to be examined and finalized withmore
lead time, so actual papersand andysis areavailable and disaussed inadvance of the meeting
(possbly with a smaller group disaussing data ssues andfisheriesresolutions that shouldbe
examined with ermough lead time for the assesment analys). If this were done, efficient use
of time would be spenton discussing further refinements in the assesments rather than
sperding time making ad hoc decigons atthe meeting. Fnally, approades dealng with
uncertainty and projections were not given die importance,but astheseare critical for stock
statusadvice, and management alvice thatwould sustan the long-term suséinability of the
stock, additional time should be spenton these issuesin the futue (possbly intersessional
papersshould becirculated béore the meetings so theséems are discssedextensively at the
meetings).
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