In addition to the fish, the fishermen and the marine scientists, the managers will also
be negatively affected by JUU fishing. They will have to consider a fish stock that is steadily
decreasing despite their effort to manage it according to advice and to precautionary princi-
ples and good practice, while the advice they receive from marine scientists gets more and
more uncertain and biased. If more than one nation is involved, IUU fishing might also di-
rectly affect the share each nation gets from a common resource.

These factors will be discussed during this talk, and though the perspective is general,
reference will be made to the situation with cod fishery in the Barents Sea.
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WCTOPWUS N COBPEMEHHOE COCTOSIHUE
METOLONOI MW OLIEHKW 3ANACOB |
HOPBEXCKOW BECEHHEHEPECTYIOLWEW CENbAM

Ha npoTsKEHHH NIOCTEHHX JIET VISl OLEHKH COCTOSHUS 3aIlacOB HOPBEXCKOH BECEH-
He-HepecTyIomEH CellbIH HCNOMb30BaNOCH ABa noaxoAa. ONHMH U3 HUX, HOPBEXCKas MOAEID
SeaStar (Tjelmeland, 2004) ocHOBaH Ha MCHOIB30BAHUH ¢byHKuui npaBaonoaodms, 4ro 1o-
TEeHIMATbHO MOXET 00ecreynBaTh aJleKBaTHOE NPUCBOCHAE CTATHCTHYECCKHMX BECOB CHTHATIaM
OT BCEX MMEIOIIMXCS MCTOYHMKOB MH(OpMalMH, BKIIOYEHHBIX B Mozesb. Bropo#t moxaxon,
poccuiickas mozens ISVPA (TISVPA) (Vasilyev, 2005, 2006; Kizner and Vasilyev, 1997)
CTaBHUT cBOEH 11€JIBI0 obecreyeHre pobacTHOCTH aHalKM3a U BKIIIOYAET B cebs pAl MOAXOOB,
obeceYnBaloIMX BO3MOXKHOCTL HCIIOIB30BaTh B aHAIN3€ HHPOPMAIMIO peabHOro Ka4yecT-
Ba, T.e. 3HAYMTENIHHO 3alIyMJICHHBIE JaHHBIE, COJIEPXKAIIHE PE3KO BBIACISIOMMECS 3HAUCHHS
(ayrnaepsr). ONBIT IPHMEHEHHs ITHX ABYX TOJXOJOB IIOKa3al, YTO OLEHKH 3alacoB HacTo
OKa3bIBAJIMCH CYIIECTBEHHO Pa3IMYHbIMH. -

VHoMsHYThIE BbIIE MOAXOAB MHOTOKPaTHO 0OCYXJanuCh Ha pasimidHbIX Paboumx
rpynnax MeIyHapoJHOTO COBETa IO HCCNICJ0BAHHMIO MOPS (UKEC). Kpome Toro, cammu
TOJIXO/IBI ¥ TOJYYEHHBIE C HX HCTIONb30BAHHEM PE3yNbTaThl pacCMaTpuBaINCh Ha Berpeyax
CTpaH, MMEIOIIMX CTaTyC NPHOPEKHBIX OTHOCHTENHHO 3aNacoB CelblH, a TakkKe Ha Ceccusax
Komuccuu no peibonoecty B Ceepo-Bocrounoit Atnantike (HEA®K), kotopsie HeoaHo-
xpatHo obpamanuck ¢ 3anpocami k MKEC pa3obpaThcsi B BBIHECTH CYXACHHE O NPEITIOYTH-
TeLHOCTH TOTO MJIH MHOTO MOIX0/]a K OLEHKE 3anacoB cenbu. K coxaneHuo, BBIHECTH Ofl-
HO3HAYHOE 3aK/IIOUEHHE 0Ka3aJoCh HEMOCHIBHON 3a/1a4eil, IOCKOIbKY 00a moaxo/aa sBIsIoT-
¢l METO0JIOrHYECKH M CTAaTHCTHYECKH KOppeKTHhIMH. HakoHer, 1o 1aBneHueM MpOMBIII-
NIeHHOCTH, GBUI0 PEKOMEHIOBAHO pa3paboTaTh HOBYIO COBMECTHYIO COIJIaCOBAHHYIO MOJEIIb,
xoTopas Gbl BKIIOUHJIA B Ce6l HAWTYyYlIHE CBOHCTBA HOPBEKCKOH M POCCHHCKOH MozeneH.
Taxum 0Gpa3oM, HHBIMH CJIOBAMH, HMEHHO PbIOOX035HCTBEHHBIE MEHE/DKEPBI MHULMHPOBAIIA
paboTHI 110 BaXKHOH M CIOXKHOH HAayIHOH npo0yiemMe: COBMECTUTh H MPHMEHUTh B paMKaX MoO-
nenedi u1s OllEHKH 3aIacoB TakHe HAIpaBlIeHHs, KaK poOacTHbIH aHANHU3, ABIIOLMACS 005-
€KTOM PaccCMOTPEHHS HEKJIACCHYECKOH CTaTHCTUKH, H TIOAXOBI KJTaCCHYeCKOH CTaTHCTHUKH B
CMBICHIE MCIonb30BaHus (yHkumil npasnononobus. B pesynsrare Hopserns n Pocenst noc-
TUIJIM COTIacHs B HEOOXOIMMOCTH NpOBeieHH paboT Mo JaHHOH TeMaTHKe B paMKax COBMe-
cTHOro Hay4HOTO Ipoexta. B 2005 u 2006 rr. ObUTH NPOBE/ICHB! JBE BCTPEUH POCCHHCKOH H
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HOPBEXKCKOHM MCCIIEN0BATENILCKMX TPYIIL, paboTalomux B paMKax IMpOeKTa, Ha KOTOPbIX ObLIH
paccMOTPEHBbI ¥ COTJIACOBAHBI MOAXO/BI K CO3aHHIO 0011e# CTPYKTYPBI COBMECTHOM MOJCTH
| OTIpeliesieHb] ITalbl ee pa3paboTKH.

Takxum 06pa3oM, Kak yIOMHHAIOCh Bbime, Mojenb ISVPA umeer cocH nenbio poba-
CTHOCTh aHATHM3a, HO ONpeNeeHHbIE CIOKHOCTH MOTYT ObITh CBSI3aHBI C HEOOXOIMMOCTBIO
KOMOMHMpPOBaHHUA NENEBBIX QYHKUHHA pa3NMYHOH CTAaTHCTHYECKOH NPHPOIBI — TPaAHLKOH-
HBIX VUM CrelMaibHbIX pobacTubix. C Ipyroi CTOPOHBI, HCTONb30BaHKE (QYHKLMA NpaBo-
nono6us, KaK 3TO peali30BaHO B MOJied SeaStar, NOTCHIMAILHO MO3BOJIAET n30exaTh 3TOH
TpyaHocTH. OHAKO, K COXATCHHIO, dynkuy npasnonogo6us, Kak KiacCHYecKue, Tak 1 6o-
Jee CJIOXKHBIE, MCKIIOUMTENHFHO HepoOacTHbL. VI3BeCTHBI pa3JMYHBIE IOAXOMBI K «yJIydIe-
HMIO» MMEIOIIMXCS JAHHBIX C 1eJIBIO CAENIaTh BO3MOKHBIM HCIOJIb30BaHKe GYHKUMI paB/o-
nono6Gus, OXHAKO BCe OHM TPeOYIOT HAIMYMs NOIYYEHHOTO C MCIOJb30BAaHHEM HCXOIHBIX
JIaHHBIX AOCTATOYHO XOPOIIETO HAYaNbHOTO PEIICHHU.

CoOOTBETCTBEHHO, /ISl OIIEHKH 3aIacoB ceJIbAH (M HE TOJBKO cenbau) Tpedyercs Mo-
Jiestb, KoTopasi 6bu1a GBI 10CTaTOUHO POGACTHOM UL TOTO, YTOOBI NIONY4aTh Ha OCHOBE JaH-
HBIX PEaNbHOrO (4acTO — COMHHTENLHOT0) Ka4eCTBa JI0CTaTOYHO XOpoLIee pelieHHe (cBoMCT-
Bo mMoaenu ISVPA) B xauecTBe CTApTOBOM TOYKH JUIs JabHEHINEro IPUMEHCHHS CTATHCTH-
yeCKHX TpOUEAYpP «yJTyuIleHHs» NaHHBIX, a TAKKe MO3BONsIA OBl MPOBECTH CTAaTUCTHYECKH
KOppeKTHOe 00beNMHenne HHpopMaInH, 3aKJIFOYEHHOM BO BCEX BUAAX «YIYYIIEHHBIX) JaH-
HBIX (Hanpumep, ¢ NOMOLIBI0 QYHKIMH NPaBIONONOGHS, KaK 3TO PEATH30BAaHO B MOJCIH
SeaStar).

Takasi CTpyKTypa MojienH oGcykaanach Ha aByx Berpedax paboTarommx B pamKax
npoeKTa HUCCIeJOBaTeNbCKUX IPYNI ¥ HE BbI3Bala Bospaxenuii. Ha Berpewe 2006 r. 65u10
pelieHo MOWTH JAJIbIIe U paspaboTaTh OPUIMHAIBHYIO G0Jiee IHPOKYIO W IMOKYI0 MOJEID,
xotopas Gbuta 661 TpuroaHa B OyAylieM Ul OLEHKH ¥ APYTHX 3ar1acos. B nacrosuee BpeMs
MOJIe/Ib HAXOJMTCS HA CTAAMH IPOrPaMMHOMN peanusauiy, TpeOylomme 3HaUNTeNbHBIX Jesio-
BeyecKHX ¥ (PMHAHCOBBIX 3aTpaT.
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HISTORY AND MODERN STATE OF STOCK ASSESSMENT
METHODOLOGY FOR NORWEGIAN SPRING SPAWNING HERRING

For several years in Norwegian spring spawning herring stock assessment two differ-
ent approaches were used. One of them, the Norwegian SeaStar model, (Tjelmeland, 2004) is
based on likelihoods what potentially could insure proper mutual weighting of signals from
all available sources of information incorporated into the model. The second one, the Russian
ISVPA (TISVPA) model, (Vasilyev, 2005, 2006; Kizner and Vasilyev, 1997) takes care about
robustness of analysis and includes a number of features aiming at consistent assessment us-
ing real (that is usually noisy and containing outliers) data. Experience of application of these
models has often revealed strong differences in perceptions of the state of the stock.

There have been numerous opportunities to discuss these two approaches at ICES
meetings and forums with participation of fishing industry representatives, such as the Coastal
States and NEAFC meetings. These forums have repeatedly requested ICES to clarify which
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approach is better. Unfortunately it was not easy to make a choice because both approaches
are in fact statistically meaningful. Finally, forced by fishing industry, it was recommended to
elaborate a new joint model which would include best properties of the two above mentioned
approaches. Thus, in other words, just managers have promoted works at an actual and chal-
lenging scientific problem: to merge robustness, a non-classic branch of statistics, and classic
statistics in terms of likelihoods, and to apply it to stock assessment modelling. As a result,
two countries, Norway and Russia, agreed to develop a joint scientific project focused on this
task. Two meetings of Norwegian and Russian research groups were held in 2005 and 2006
where possible approaches for general structure of a new joint model were discussed.

Thus, according to the above mentioned, the ISVPA (TISVPA) model is aimed at ro-
bustness, but what could be considered a difficulty is a need to combine various loss func-
tions, traditional or special robust ones. The formulations of data source— specific components
of the overall model loss function could be quite different depending on properties of the data
set under consideration. This causes some ideological problems of their mutual weighting
while their mixing into overall loss function: it could be necessary to mix, for example, the
sum of squared residuals for one data source with median of squared residuals or median ab-
solute deviation for another one, etc., that is to combine values of different statistic nature. To
the contrary, implementation of likelihoods, as it is done in the SeaStar model, potentially al-
lows to avoid this difficulty. Unfortunately, the likelihood functions, both classic and more
sophisticated ones, are known to be extremely non-robust.

There are various known ways to improve the available data to make them suitable for
likelihoods. But what is needed for them to be applied — to have an initial solution which is
already good enough and which is obtained using available (initial) data.

Accordingly, what is really needed for herring (and not only herring) stock assessment
is a model which is intrinsically robust enough to get reasonable estimates on the basis of data
of real (often — dubious) quality as a starting point for further implementation of statistical
procedures of data purification (ISVPA features), and statistically correct integration of in-
formation from all available sources of “improved” data by means of likelihoods (SeaStar fea-
tures).

It was discussed at the two meetings of Norwegian and Russian research groups with
no objections, while it was decided to go further: it was agreed to build an inclusive, flexible
modelling tool for the assessment of Norwegian Spring Spawning Herring. The program
should be made so that it is possible to apply it to other stocks in the future. The model is now
at the stage of programming which requires a considerable amount of manpower and finances.
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OTHOCUTENBHOE NOCTOAHCTBO OA1Y TPECKU U NMUKLLUU -
OBOCHOBAHO J1I BUOJIOTMHECKWN?

VY Tpeckn MakcuMalbHBIE 3HA4YE€HHsA NpoMeiciaoBoro 3amaca (1946 r.) mpeBocxomsT
muHuManbHbie (1983 r.) B 5,6 pa3a, a y nukmu MakcumyM (1972 r.) u muaumyMm (1984 r.)
OTIHMYAIOTCA 110 pa3HBIM oLeHKaM oT 9 no 21 pasa. Takue xonebanus NpoMBICIOBOro 3amaca
NPOUCXOAAT IPEXK/IE BCEr0 B CHIIY 3HAYMTENBHOH aMIUIMTY/Ibl MEXTOMOBBIX KojebaHuit mo-
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