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S.J. Johnston and D.S. Butterworth

1. Replacement Yield calculations

At the request of the working group, two replacetgeld (RY) estimates have been
produced, using the area-disaggregated modellamgdwork. These RY estimates are
the commercial TAC which can be taken each ye#harfuture to ensure the total

male biomass remains at current levels, i.e. BJa(16/06) = 1.0. In addition

commercial RY estimates, it is assumed 320 MT laltaken recreationally, and that
500 MT will be taken by poaching. The two RY estiesadiffer with respect to the
assumptions regarding the future somatic growth rete first RY is calculated
assuming the full range of integrated values ofaongrowth — that is a relative ratio
of 50:40:10 of low, medium and high future somatiowth rate scenarios to
eventuate. The second RY assumes that only thedovatic growth scenario will
occur in the future.

RY (full somatic growth integration) = 2734 MT
RY (low somatic growth only in the future) = 2088TM

2. Candidate OMPs

The new OMP uses data (trap and hoop CPUE, FIM®aso growth rate) from
super-areas 3-4, 7 and 8, combines these data mitayle index (for each data type),
produces a global TAC, and then uses a seriesled ta split this global TAC into
TACs at the super-area level. Super-areas Al-2/56 are not included in this
process for reasons set out in i) below. At theesdime, estimates of recreational
catch for each super-area are taken into accosnel as ensuring that super-area
TACs will allow the allocations to the limited rigghholders to be taken each year.

The candidate OMP presented here is describedlim f&ppendix 1. It is virtually
identical to that presented in WG/12/06/WCRL34. $araw features are as follows:

i) Limited rights holders quotas
A total of 560 MT is to be set aside for quotatfoe Limited Rights holders. The
areal breakdown of this quota is as follows:
Al-2 =30 MT
A3-4 =90 MT
A5-6 =40 MT
A7 =0MT
A8 =400 MT
The OMP thus ensures these values to be minimuersupa TAC values for each
year in the future.



For A1-2 and A5-6, only quota for limited rightsltiers will be allocated; thus these
two super-area essentially have fixed future TAC30aMT and 40 MT respectively.
Due to the fact therefore, that these two supesisad® not require an OMP to
generate any further commercial TAC, they have Bemmoved” from the OMP-
calculations. Future input data required by the OMIPthus be from super-areas A3-
4, A7 and A8 only.

i) Transfer of TAC from A8 to A3-4
An amount of 2% of the A8 TAC is transferred to A3previously the transfer was
to A3-4 and A5-6). This transfer is due to the filnet OMP tends to generate slightly
too much TAC for A8, and be under-utilise A3-4.

Other features of the OMP that remain are:

i) Integration of the summary output statistics
Note that for each statistic, the median and tharisl 98' %iles are reported. Thé'5
and 98" percentiles are estimated by fitting a regreskiwthrough the 13 - 18"
values, and the 284 288" values respectively of the ordered set of redtdts 3000
replicates, and using the midpoints as the fifedsd 98" percentiles. This method is
implemented in order to aid smoothing of distribas in circumstances where
sudden jumps may occur as scenarios switch witt@r800 replicates.

iv) Maximum TAC downward inter-annual constraint
The maximum TAC downward inter-annual constraint@¥ is assumed for the first
three years (2006, 2007, 2008). From 2009 onwé#ndsconstraint is modified

,By— 3y-2,y-1

according to the value of the somatic growth ratkex ( ) as follows:
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Thus for years 2009+ the maximum TAC downward aaist is allowed to range
from 10%-20%.

V) Alternate response to somatic growth changes



If x= M , then the response to the somatic growth ratexiimlthe OMP

89-04
formula (Eqn 1 of Appendix 1) incorporates a mdrarply changing response far
which is as follows:

1+ P,
Response = —7p
1+ Ple (x=R,)/ Py

For example, for the valug’d = 015 P, =1.0and P, = 008currently used, the
following somatic growth rate response functionlegsp
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Vi) Decrease weight of FIMS data in OMP
The weights given to the TRAP:HOOP:FIMS data (tffectors in Eqn 1 of Appendix
1) are 0.4:0.4:0.2.

3. OMP candidate results
A wide variety of variants of the OMP of Appendixvkre evaluated. The aim of the
variations was to try and produce narrower prolitgbiitervals for the resource
recovery statisticd3(16/06) values). Variations that were attemptedliche:
» Alternate values off, and f, (relative weighting factors for trap, hoop
and FIMS CPUE in the OMP)
» Alternate values gb (see Egn 1 in Appendix 1)
» Alternate levels of “capping” of input data (seep®&pdix 1, section 5)
» Alternate forms of the somatic growth “responseirtén Eqn 1
» Limits on the extent of large inter-annual chanigethe input indices,
which would seem implausible
* Maintaining future somatic growth rate constantd(aemoving the
somatic growth term from OMP) in an attempt to ioy@ the OMP
performance based on future recruitment variabditly.

Appendix 2 reports results (in the formB{fL6/06) summary statistics) for a range of
empirical OMPs which were explored. These OMPs wamned assuming future
somatic growth rate remains low. The purpose waketermine if a more simple, i.e.



empirical type OMP could be made to perform adegjyatr even better that the
proposed candidate OMP.

Results presented in Table 1 are for the full sdstib integration, and where all
OMPs have been tuned so that the median global evomsh TAC over the 10 year
projection period is 2200 MT.

Table 1 presents results of the most successful OKMMP1 is as described in
Appendix 1. OMP2 is identical to OMP1, except ittt average of the somatic
growth rate index is extended to include the | years (in contrast to last three
years).

Table 1 also presents results for a constant (camatecatch of 2200 MT, which
assumes the following super-area breakdown:

Al-2 =30 MT

A3-4 =230 MT

A5-6 =40 MT

A7 =590 MT

A8 = 1310 MT

Table 2 reports results for OMP2 which has beeragsuming the future somatic
growth in the future is always low.

Table 3 reports results for OMP2 for three altegriahings — for either 2000 MT,
2200 MT or 2400 MT 10-year average commercial TACs.

4. Discussion

Implication of “fixed” TACs for A1-2 and A5-6.

Al-2 and A5-6 will essentially have fixed TACs & BIT and 40 MT respectively,
which will be allocated to limited rights holdei&e implications of this are that the
medianB(16/06) recovery statistics are estimated to b8 tbi7A1-2 and 1.77 for A5-
6 (for the full stochastic simulation). If low grdlwvonly is assumed for the future,
these statistics are then still 0.78 for A1-2 (harmmge in somatic growth for A1-2 is in
any case assumed), and 1.52 for A5-6. It must be inpanind though that in 2005
A5-6 is estimated to be nearly depleted (see Tahlso that some increase is
essential.

Performace of empirical-based OMPs

The results presented in Appendix 2 show thatithels empirical OMPs examined
resulted in even wider Pls on tBEL6/06) statistic, and produced some very low
5Mosiles for A8 (e.g. 0.21 for OMP D — see Table A2Tlhe more complicated
model-based OMP appears to perform the best.

Performace of model-based OMPs: OMP1 and OMP2

The advantage of using an OMP compared to simpigdiTAC at a constant level is
shown in Table 1 and Figure 1. The Pls associatddtine OMPs for th&(16/06)
statistic are narrower — due to the fact that tMPOnodifies the TAC in response to
either good or poor performance of the resourcekvitidetermines from the input



data from the various super-areas though the egfehts improvement is less than
one might wish (the extent of noise in the datalpies better performance).

Much effort was expended in trying to improve tlegfprmance of OMP1 —
particularly with respect to the low 5%ile of thepgr-area AB(16/06) value of 0.47.
OMP2, which is identical to OMP1 except that issuadive year average in the
somatic growth index in contrast to a three yearage, does improve the overall
performance both with respect to larger 5%Bi(&6/06) values, as well as slightly
narrowing the Pls for the average commercial TA€2 (Fable 1).

Running both OMP1 and OMP2 assuming a constanstowatic growth in the
future, OMP2 once again performs the best withaessip theB(16/06) statistics —
see Table 2.

What Table 2 demonstrates, is what will happenNfROs selected which has been
tuned on the full stochastic integration, for saypedian 1.22 total resource recovery
(B(16/06), if in fact, the low growth scenario eveates. OMP1 would result in a
median totaB(16/06) of 1.00, whereas OMP2 would result in a isedalue of 1.05.
In these circumstances, OMP2 will also result igéa mediarB(16/06) values for
A3-4, A7 and A8, and also higher 5%iles. Note thahedian terms, A8 drops by
20% under OMP2, which at least is better than 0% 8nder OMP1.

Alternate levels of tuning

The OMPs presented in Table 1 were tuned so thathéofull stochastic integration,
the average commercial TAC over the 10-year prigiegieriod would be (about)
2200 MT. Table 3 reports results for OMP2 for whialo further tuning are reported:
2000 MT and 2400 MT average commercial TACs. Onddcalso produce tunings
for specificB(16/06) levels, and one could further produce tgaiassuming the low
somatic growth rate occurs in the future.

5. Comparison with OMP(2003)

When developing the currently in place OMP — OMBR@0the 80% probability
intervals (PIs) of various summary statistics wexamined. Currently the 90%
probability intervals are being examined in deveigghe new area-disaggregated
OMP. An interesting question is obviously, what avtre Pls associated with the
current OMP(2003) compared to those of the OMP®uddvelopment. Table 4
compares the median and 80% Pls of OMP1 and tHaM#®(2003) for the biomass
recovery statistic. For OMP(2003) this w(@.3/03), whereas for OMP1, this statistic
is B(16/06); the PI for the latter is somewhat impraved

6. Future work
At this stage it appears that OMP2 should be safie@$ a baseline candidate OMP.
Further work requires:

i) experimentation with variants of some of the cdnperameters seeking
improved behaviour (though there seems little sdibedy for this);
i) agreement of a set of robustness trials, and te€§IMP2 performance

against these.
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Table 1: Median and"and 94" percentile values for two candidate OMPs as weell a
for a CC option. Results are for the full stochasttegration.

CC =2200 MT OMP1 OMP2
3 yraveins.g. 5yraveins.g.
index index
a =3900 a =3400
Ave TAC Al-2 30 [30; 30] 30 [30; 30] 30 [30; 30]
commercial | A3-4 230 [230; 230] 234 [169; 385] 233 [167; 378]
A5-6 40 [40; 40] 40 [40; 40] 40 [40; 40]
A7 590 [590; 590] 602 [352; 907] 599 [351; 891]
A8 1310[1310; 1310]] 1309 [1032; 1991] 1292 [102899]
T 2200 [2200; 2200]| 2206 [1758; 3233] 2195 [172193F
Ave TAC Al-2 0 [0; 0] 0 [0; 0] 0 [0; 0]
offshore A3-4 140 [140; 140] 144 [80; 294] 143 [77; 288]
A5-6 0 [0; 0] 0 [0; 0] 0 [0; 0]
A7 590 [590; 590] 602 [352; 907] 599 [351; 891]
A8 910 [910; 910] 909 [632; 1592] 892 [629; 1499
T 164 [1640; 1640] 1615 [1168; 2642] 1605 [113802
Ave V Al-2 0 [0; 0] 0 [0; 0] 0 [0; 0]
commercial | A3-4 0 [0; O] 17 [12; 23] 17 [12; 24]
A5-6 0 [0; 0] 0 [0; 0] 0 [0; 0]
A7 0 [0; O] 13[7; 21] 12 [7; 21]
A8 0 [0; 0] 9 [6; 13] 9 [5; 13]
T 0[0; 0] 8 [5; 11] 8 [5; 11]
Bm(16/06) Al-2 0.77 [0.48; 1.31] 0.79 [0.50; 1.31] 0.78 [0.5081]
A3-4 1.00 [0.55; 2.56] 0.95 [0.55; 2.43] 0.95 [0.2%44]
A5-6 1.75[0.58; 11.26] 1.76 [0.63; 11.28] 1.776[8).11.28]
A7 1.29[0.42; 3.44] 1.33[0.44; 3.36] 1.34 [0.8344]
A8 0.96 [0.21; 2.86] 0.991[0.47; 2.57] 1.00 [0.2063]
T 1.24 [0.53; 2.98] 1.22 [0.69; 2.83] 1.23[0.7(B4

[—



Table 2: Median andBand 9% percentile values for the same scenarios as egport
in Table 1. Results here are calculated assumirigtate somatic growth rates are

follow the low scenario.

CC =2200 MT OMP1 OMP2
3 yraveins.g. 5yraveins.g.
index index
a =3900 a =3400
Ave TAC Al-2 30 [30; 30] 30 [30; 30] 30 [30; 30]
commercial | A3-4 230 [230; 230] 226 [171; 306] 211 [161; 288]
A5-6 40 [40; 40] 40 [40; 40] 40 [40; 40]
A7 590 [590; 590] 610 [358; 846] 571 [341; 799]
A8 1310[1310; 1310]] 1300 [1018; 1649] 1215 [968217]
T 2200 [2200; 2200]| 2188 [1798; 2693] 2065 [16961 &)
Ave TAC Al-2 0 [0; 0] 0 [0; 0] 0 [0; O]
offshore A3-4 140 [140; 140] 136 [81; 216] 121 [70; 198]
A5-6 0 [0; 0] 0 [0; 0] 0 [0; 0]
A7 590 [590; 590] 610 [358; 846] 571 [341; 799]
A8 910 [910; 910] 900 [618; 1249] 815 [560; 1127
T 164 [1640; 1640] 1598 [1203; 2103] 1476 [11002719
Ave V Al-2 0 [0; 0] 0 [0; 0] 0 [0; O]
commercial | A3-4 0 [0; 0] 16 [12; 21] 15 [11, 20]
A5-6 0 [0; O] 0 [0; 0] 0 [0; 0]
A7 0 [0; 0] 13 [8; 21] 12 [7; 22]
A8 0 [0; O] 9 [6; 13] 9 [5; 13]
T 0 [0; 0] 9[6; 12] 9[5; 12]
Bm(16/06) Al-2 0.77[0.48; 1.31] 0.79[0.51; 1.32] 0.79 [0.8132]
A3-4 0.87 [0.46; 1.92] 0.83[0.49; 1.91] 0.87 [0.8393]
A5-6 1.50[0.51; 8.43] 1.52 [0.56; 8.47] 1.54 [0.8649]
A7 1.22 [0.35; 3.25] 1.23[0.50; 3.16] 1.33 [0.8528]
A8 0.63 [0.16; 1.37] 0.69 [0.34; 1.40] 0.79 [0.4457]
T 0.95 [0.43; 2.07] 1.00[0.54; 2.11] 1.05[0.64 9




Table 3: Median andBand 9% percentile values OMP2 for three alternate tunings

Results are for the full stochastic integration.

2000 MT tuning

2200 MT tuning

2400 MT tuning

D

a = 2750 a =3400 a = 4350
Ave TAC | Al-2 30 [30; 30] 30 [30; 30] 30 [30; 30]
commercial | A3-4 207 [153; 332] 233 [167; 378] 263 [188; 423]
A5-6 40 [40; 40] 40 [40; 40] 40 [40; 40]
A7 543 [330; 798] 599 [351; 891] 663 [382; 1019]
A8 1188 [959; 17127]| 1292 [1029; 1899] 1426 [113205]
T 2005 [1627; 2888]| 2195 [1727; 3193] 2410 [188813
Ave TAC | Al-2 0[0; 0] 0 [0; 0] 0 [0; 0]
offshore A3-4 117 [63; 242] 143 [77; 288] 173 [98; 334]
A5-6 0 [0; 0] 0[0; 0] 0 [0; 0]
A7 543 [330; 798] 599 [351; 891] 663 [382; 1019]
A8 788 [599; 1327] 892 [629; 1499] 1026 [732; 1765
T 1415 [1037; 2298]] 1605 [1138; 2602]] 1822 [129828]]
Ave V AL-2 0 [0; 0] 0 [0; 0] 0 [0; 0]
commercial | A3-4 16 [11; 22] 17 [12; 24] 18 [14; 25]
A5-6 0 [0; 0] 0 [0; 0] 0[0; 0]
A7 13 [8; 22] 12 [7; 21] 12 [7; 21]
A8 9 [6; 13] 9 [5; 13] 9[5; 12]
T 8 [5; 12] 8 [5; 11] 8 [6; 11]
Bm(16/06) |A1-2 | 0.79[0.51;1.33] | 0.78[0.50; 1.31] 0.78 [0.3(B1]
A3-4 | 1.00[0.60;2.49] | 0.95 [0.55; 2.44] 0.89 [0.2%B5]
A5-6 | 1.78[0.64;11.30]| 1.77[0.63;11.28]  1.758[D.11.26]
A7 1.44 [0.63; 3.56] 1.34 [0.53; 3.44] 1.20 [0.3724]
A8 1.15 [0.62; 2.83] 1.00 [0.50; 2.63] 0.82 [0.2042]
T 1.33[0.79; 2.94] 1.23[0.70; 2.84] 1.08 [0.6(6%

el



Table 4: Comparison of the median and 80% prolighiitervals for the resource
recovery statistic between OMP(2003) and thos©idP 1.

OMP1 Bm(16/06) OMP(2003)Bm(13/03)
AL-2 0.79 [0.55; 1.14] -
A3-4 0.95 [0.60; 1.95] -
A5-6 1.76 [0.76; 7.45] -
A7 1.33[0.74; 2.81] -
A8 0.99 [0.56; 1.92] -
T 1.22[0.76; 2.30] 1.15 [0.67; 2.50]

Table 5:B’%(2006/1910) values for each super-area. Resulsepted for the best
estimate folR2000 (RC), as well as for the two alternate assessmendels (ALTL a

ALTH).

B(2005) MT | B(2005/1910)
Al-2 708 0.019
A3-4 4857 0.032
A5-6 2090 0.014
A7 5199 0.024
A8 9200 0.057

nd
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Figure 1: MediarB(16/06) with 90% PIs for CC=2200 MT, OMP1 and OMP2.

Results are for the full stochastic integration.
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Appendix 1: Description of the OMP currently beingdeveloped

For results presented here, the following TAC athar (with one modification
detailed in section 2.1 below) is used to calcullageglobal (commercial +

recreational all super-areas) TA(EA(C?):

PR
TACS =w,TACJ, + (1—Wy)a('g y‘_&y‘z’“j (ABy ) X
89-04 B;ngz
{ fl(CPUEtVEa?V‘ZV‘S] + fz(CPUESEE?V‘”‘S] +(1-f, - fz)[ FIMS,-s5y-2y H p
CPUE 33405 CPUE g%s65 FIMS 45030405
where (1)
wy = 0.50 for all years,
p= 0.5,
f1 = 0.40;
f>=0.20; and

a is the primary tuning parameter.
Note thatS refers to the somatic growth rate of a 70mm matister, and thaB,, ,
refers to the averagg over the 1989-2004 period. Note that it is thedam Eqn (1)

related to theS parameters that is modified under section 2 below)

Estimation of B, and B,
The underlying approach followed will be to fit ample population model to
availableCPUE"®, CPUEM, FIMS and somatic growth data to model the dynamics

from 1992 tat-1, the most recent year for which data are aviglake.:

Brhy =BT +Gr ~(Cr +Pp) @)
where

BT = population model biomass in yegr

Gr = annual “growth” of resource in ye@y
Cr = annual commercial + recreational catch in ygand

Pr = annual estimate of poaching for ydar

Blp992 Is a parameter estimated in fitting this modeahi® data.

12



The annual somatic growth rate paramej@r is the moult-probability model
(OLRAC 2005) estimated somatic growth of a malekrmbster of 70mm carapace
length. For any yearr for which a TAC is requiredf; is known for all preceding

years.

In the population model, the annual “growth” of tlesource(r, is set to be:
G = a(,BT +b) 3
The value ofb is set externally by regressing agaistthe equilibrium sustainable

yield for the RC1, ALTL and ALTH assessment modeiimates of the biomass in
2005 (for the case where all the super-area arsidemred together) for different

values of S5 (this relationship is near linear). The intercepthis regression with the
horizontal axis {3), averaged over these three area-aggregated mesdssyields a

value ofb = -2.5636 for use in equation (3).

Each season (frotn= 2006), as new data become available, the papnlatodel (see

equation 1) is fitted by minimising the followinggative log-likelihood:

t-1 1
_ - trap _ _ P)2
InL Z {ln Tpuerw T 202 (In CPUE In Qcpyere InBr }
T=1993 CPUE!a
= 1 hoop P )2
+ > 3N, +202—(In CPUE® ~INg_,crw =N Br) (4)
T=1993 CPUE Moop

— )
+ > Inopys toa In FIMS; —Inqg,,s —InBf

FIMS
where

CPUE;® is the trap CPUE for yedr
CPUE™ s the hoop CPUE for yedr

FIMSr is the FIMS CPUE for yedr
o J is the trap catchability coefficient
0 pyphor is the hoop catchability coefficient
OFimMs is the FIMS catchability coefficient

-1

S (IncPUE!™® -InBY)

— T=1993
In Aepyer= = n ()
CPUE"®
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t-1
3 (IncPUEP™ -InBY)

— T=1993
In Aepugter = n (6)
CPUE P

=1

S (nFImS; -InB?)

_ T=1992
IN Qs = (7)
Neivs
-1 )
> (In CPUE™ ~Inq_,,cs —IN BTP)
_ .| T=1993
O cpyerw = d (8)
nCPUE"a"

< hooy P2
S (InCPUE™ -Inq_, s ~INBF)

JCPUEh°°p = ’ (9)

nCPUEhmp

t-1

_z (In FIMS, —Ingg,s —In BTF’)2
Tens =\ n (10)
FIMS

The parameters of the likelihohdestimated in the fitting process aBg,,, anda.

A penalty function is added to the negative loglitkood function for the &”
parameter of th&r relationship (equation 3) used. The penalty fuorcis as follows:

(a-3000°
20°

a

P=

where initially o, = 1000

Thus, equation (4) becomes:

t-1 1
_ - trap _ _ P)2
InL Z {ln Tpuerw * 202 (In CPUE; In Qcpyere InB; }
T=1993 CPUE!a
= 1 hoop P )2
+ > N0, +202—(In CPUE® ~ N, e ~INBJ )
T=1993 CPUE Moop

-1
+ > {In O s +%(In FIMS, —Inqg,s —In BTP)Z}+ P

T=1992 FIMS

A number of further modifications were made to itiigal OMP as set out in
Johnston and Butterworth (2006). These were asvsllo

14



1. Maximum (global) TAC downward inter-annual constraint
A maximum TAC downward inter-annual constraint 6#4.is assumed for the
first two years (2007 and 2008). From 2009 onwaltds,constraint is modified

B

according to the value of the somatic growth ratiek (—K=">Y=), wheref ,,
89-04

indicates the average value Bfover the years ifiy} as follows:

0 0.2 04 06 0.8 1 12 14 16 1.8 2

somatic growth index

Thus for years 2009+ the maximum TAC downward st is allowed to
range from 10%-20%.

Note: A maximum global TAC upward constraint of 1@4mposed for all years.

2. Alternate response to somatic growth changes

If x= M , then the response to the somatic growth rateiimlthe OMP was

89-04
initially given by x* (see Eqgn (1)), witm set at 1 so this term varies linearly with
recent somatic growth rate.

The OMP now incorporates a more sharply changisgarese fox (in the sense that
the TAC drops more sharply for valuesxof 1), which is as follows:
i

A
X" changed t P O-RITR

For valuesP, = 015 P, =10and P, = 008(which were selected for optimal OMP
performance), the following somatic growth ratgoa@sse function then applies:
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X (somatic growth index)

o

3. Decrease weight of FIMS data in OMP
The weights given to the TRAP:HOOP:FIMS data inldst factor of Eqn (1) are
0.4:0.4:0.2.

4. Geometric averages
The OMP has been modified so that when taking gesraf the input data in the
OMP calculations, the geometric mean was usedadstéthe arithmetic mean. This
change was hoped to reduce the extent of variatioesults, which arose from some
exceptionally large input data points in particuaars for some of the simulations.

5. Capping of input data
A maximum inter-annual increase in any one of thpit indices from each super-
area (prior to the combining over all five aredas ia single index as input into the
OMP) is imposed. The reason is that for some sitiaulg, due to very large variances
(o values) being used to generate the “real” dataserin the OMP, some VERY
large CPUE or FIMS values can occur. As these @slare a representation of either
the fishable biomass (the trap and hoop CPUE)@66+ biomass (FIMS), it is not
plausible that in reality, in one year, these bisses could suddenly increase by (say)
4 or 5 times. It was thus decided to put a platigitiap on any input index value
(from any of the 5 super-areas) which was greatan 4 time thaverageof the
previous 5 years’ values.

A second form of “capping”: here the “cap” is pldaan the operating model’s
generated CPUE input data. After examining thedstedised residuals of the RC
model fit to trap CPUE, hoop CPUE and FIMS CPUEeimed that there was a case
for capping the amount of noise added to the géeeiaput data values on the basis
of limiting added errors to about the maximum ewide earlier observations. For
example, in generating the trap CPUE as follows:

trap,area,sim _ Atrap,area pexparea o€y area - 2
CPUE" = BoPaeg® &y men ~ N(0,02) wea)

rap,area
a cap would be placed on tlgesuch that

if € >1.8 =18
if € <-2.0 e =-20
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Summary of order of TAC calculations

1.

oo

OMP generates the global (all super-areas comburwu)nercial+recreational
TAC

2. Check for inter-annual TAC constraint violations giobal level)
3.

Remove the total recreational TAC (which will thes split into super-areas
for subsequent computations)

Re-check that the remaining commercial (offshoraitéd rights holders)
global TAC does not violate inter-annual TAC coastts

Split this global commercial TAC into super-areas

Ensure that the limited rights holders allocatitmorshe TAC are possible for
each super-area (if not — need to re-shuffle TA®sEareas)

Transfer 2% of commercial TAC from A8 to A34.
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Appendix 2: Empirical-based OMPs

For this exercise, the OMPs were tested assumingefsomatic growth remain low
for all years in the future.

OMP A

Simple CC = 2200 MT where the catches are fixecmh super-area as follows:
Al-2 =30 MT

A3-4 =230 MT

A5-6 =40 MT

A7 =590 MT

A8 = 1310 MT

OMP B
This is the “complicated” OMP where a populationdelis fitted to the trap CPUE,
hoop CPUE and FIMS data etc.

OMP C
A more simple empirical OMP as follows:

04 04 02) 90
TAC,,, = 05TAC, + 05 @ cpuetrap, 5 | ( cpuehoop, .5 ) ( FIMS, 4
cpuetrapg, o cpuehoopg, o FIMS,, 45

OMP D
A simple OMP based upon trap CPUE slope.

TAC,., = 05TAC, + O5[TAC, {1+t + A slope}|

whereslope is obtained from a log-linear regression of thenfbined over all areas)
trap CPUE data from 2000 yel.

OMP E
Identical to OMP D, except the slope is calculatethg the (combined over all areas)
FIMS data.

OMP F
Here the OMP is based on the inverse weighted slspen trap CPUE, hoop CPUE
and FIMS cpue as follows:

1. For each year of the OMP, regress the trap cpus bpue and FIMS data
from 2000 toy-1 against year.

2. Calculate an inverse weighted slope.

3. Calculate slope* using Fig. 1 below.

4. Finally calculate the TAC as follows:

TAC,,, = O5TAC, + OS[TAC, {1+t + A slope*}|

18



The tuning parameters (to obtain an average TAC&220) are:
A=10

a=b=01
t=-004

For all results presented below, the OMPs have bedaned so that the average

commercial TAC over the 10 year projection periods 2200 MT.

Fig. 1: Calculation of slope* from slope for OMP F

slope*

A

v

a slope
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Table A2.1:B"(16/06) with 90% PIs. For all results, the futuoensitic growth rate is low for all scenarios, withiyorecruitment varying.

A B C D E F
CC =2200 MT | COMPLICATED | SIMPLE OMP | Simple Trap Simple FIMS Simple COMBINED

OMP

@ =3900 a =2550 A=1;t=0.014 | A=1;t=-0.038 | A=1;t=-0.04
A1-2 | 0.77[0.48;1.30] | 0.79[0.51;1.32]| 0.79[0.51;21.3 0.79[0.51; 1.33] | 0.79[0.51;1.33] | 0.79 [0.8133]
A3-4 | 0.87[0.46;1.92] | 0.83[0.49; 1.91]| 0.84[0.44;0.9 0.85[0.43; 1.91] | 0.86[0.46;1.90] | 0.85 [0.4390]
A5-6 | 1.50[0.51;8.43] | 1.52[0.56;8.47]| 1.53[0.55:@.4 1.53 [0.55;8.48] | 1.54[0.56;8.48] | 1.42[0.5272]
A7 | 1.22[0.35;3.25] | 1.23[0.50; 3.16]| 1.23[0.49;@.2 1.22[0.48; 3.21] | 1.27[0.45;3.22] | 1.24 [0.8R5]
A8 | 0.63[0.16; 1.37] | 0.69[0.34; 1.40]| 0.71[0.28:6].4 0.70 [0.21; 1.46] | 0.72[0.27;1.46] | 0.71 [0.2644]
T 0.95[0.43; 2.07] | 0.97 [0.60; 2.07]| 1.00[0.54;1.1 1.00 [0.50; 2.13] | 0.99[0.53;2.09] | 0.99 [0.5208]
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Figure A2.1:B(16/06) medians with 90% PlIs for 4 OMPS (CC, B mpticated, E =
FIMS slope and F = combined slopes).

A12 B(16/06) A34 B(16/06) A56 B(16/06)

A7 B(16/06) A8 B(16/06) Global B(16/06)

cc B E F
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