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Proj ection methodology

Projections into the future under a specific CaatidManagement Procedure (CMP) are to be
evaluated using the following steps.

Step 1: Begin-year numbers at age

The components of the numbers-at-age vector atéfieof 2009 (N,gyq,: @ =1,...,m) are obtained

from the MLE of an assessment of the resource (SGAXSA). For SCAA the 2008 catch-at-age data
are used in the assessment, whereas for XSA thmatstl numbers-at-age at the start of 2008 are

projected forward one year using these data. Fok,XBe 2008 recruitmentmzooal) is generated

deterministically from the estimated stock-recr@trhrelationship. Error is included for ages &t
to 5 for XSA) because these are poorly estimatatierassessment given limited information on these
year-classes, i.e.:

Nooga — Noooga€™ &, from N(O, (JR)Z) (1)

where gr is the standard deviation of the stock-recruitnrestduals estimated by the SCAA, and for
XSA is estimated in the process of fitting a stoekruitment relationship to the outputs from that
assessment as described below. Equation 1 is apm@texin that it omits to adjust for past catches
from the year-class concerned, but these are s hratthe differential effect is negligible.

Step 2: Catch
These numbers-at-age are projected one year fomtardime given a catch for the year concerned.
For 2009 and 2010:

C, =16000y, X, fromU( 127122127142132) @)
From 2011 onwards:

C, is as specified by the CMP.

This requires specification of how the catch isadgregated by age to obta(ﬁy’a, and how future

recruitments are specified.

Step 3: Catch-at-age

For SCAA theCy’a values are obtained under the assumption thataimnercial selectivity function
estimated continues to vary by 2-year block, asrassl in the assessment:

— Q ,a
S,. =S.e” 3
where

Q,, fromN (O, (JQ )2) for ages 5 to 10,
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Q, . =0 for ages 4- and 11+ and
0,=2.0.

Since the selectivity function varies by 2-yeardiicstarting in 1975,5200%,11 is generated from the
random process above.

For XSA, the selectivity each year is selected oaml¢g from the selectivity vectors for the last 10
years (1996 to 2005) estimated in the assessmédmt. SElectivity vectors for 1996 to 2005 are
computed as follows:

Sya = Fy,a/ max(Fy,a) 4)

where the maximum is taken across the ages foytzat
From this it follows that:
— mid -M, /2
F, =C, /> W)iN,  e™"s (5)
a

where Wym': is each year selected randomly from the weiglategt-vectors for the last 10 years (1998

to 2007) used in the assessment (Table 1), anchibat

C,.=N,  e""’SF (6)

The numbers-at-age can then be computed for theriag of the following yeany(+1):

Ny+11 = Ryu @)
Nyi1as = (Ny,a e Ma/2 —Cy’a)e_'\"a’2 forlcasm-2 (8)
NI (Ny,m—l e Mna/2 _ Cy’m_l)e—Mm,l/z + (N - o Mn/2 _nym)e—Mm/z )

These equations reflect Pope’s approximation. TB& Xises the Baranov equations rather than Pope’s
approximation; these equations can be adjusteddioghy for XSA projections.

The plus-groupnis 20 for both the SCAA and XSA.

Step 4: Recruitment

Future recruitments for the reference case SCAAaijppg model (RC) are provided by a Beverton-
Holt stock-recruitment relationship:

4hR, B;p el -0%/2)

R =
Y K®(1-h)+(5h-1)BY 10

Log-normal fluctuations are introduced by genegaitit;iy factors from N(O, Ué) where or is

estimated from the residuals of the model fit feass 1976 to 2004K ¥ is as estimated for that RC
assessment. For the Reference Case S®Afixed (0.9).

Bsslp = z fy,awyi: Nya (11)
a=1

where
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f,a is each year selected randomly from the matutige® vectors for the last 10 years (1998 to
2007) used in the assessment (Table 2).

For XSA, gr is computed as follow:

2004

o= \/1/30 ¥ (N, )~ mR )F )

=1975

where the recruitment is assumed to follow a segeteregression:
aB? if BY<

Ry = { : i B> g (12)
af i yzpB

with the a and parameters as estimated from the results of #stssment and provided by D Miller..

At a later stage in the process, these approativeddsbe extended to take account of first ordeake
correlation in recruitment residuals.

Step5:

The information obtained in Step 1 is used to gateevalues of the abundance indidgig09 (in terms

of biomass or of numbers). Indices of abundandeature years will not be exactly proportional tagr
abundance, as they are subject to observation. éwgrnormal observation error is therefore added t
the expected value of the abundance index evalutatieidg account of the serial correlation i.e.:

i ipi Ay
I, =d'B, (13)
£, =N, —p' A, (14)
i i )
£, from N(O, (J) ) (15)
where
Biy is the biomass (or numbers) available to the surve
B = Y WiV, e M4 (1-S  F, /4) (16)
a=l

for spring surveys,
m
surv,summer mid Qsurv -M,/2(q _
By - Zwy,a Sy,a Ny,ae (1 Sy,a I:y /2) 17
a=1
for summer surveys, and
fall S id M,3/4
surv, — mid Qsurv -M, _
By - zwy,a Sya Ny.€ (1 S,. Fy 3/4) (18)
a=l

for fall surveys.

As for the commercial selectivity, the survey stlégiies for the SCAA are obtained under the
assumption that the selectivity functions estimartethat assessment continue to vary by 2-yearkbloc
as assumed for the assessment:

Qsjrav
S, =S "e” (19)
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where

Q?{;" from N (O, (UQW )2) for ages 1 to 11 for the Canadian Fall and thesEtYeys and for ages 1
to 8 for the Canadian Spring survey,

Q7% =0 for ages 12+ for the Canadian Fall and the EUeys\and 9+ for the Canadian Spring
survey, and

g =05

Q&JI’V

Since the selectivity function varies by 2-yeardilgtarting in 1996 for the Canadian surveys ar2b19

for the EU survey,Syyps, and Syq, are equal and generated from the random processilied

above for the Canadian surveys. For the EU sunB¥g,, is already specified, whileSy,, is

generated from the random process above.

For the XSA, the survey selectivities are takethascatchabilities q;) estimated in that assessment,

renormalized so thamax(q;) =1. For each survey, the selectivity is assumed teee after the last

age for which data are specified (13,12 and 8Her@anadian Fall, EU and Canadian Spring surveys
respectively) to the plus group (age 20).

For the SCAA, for the indices related to biomahs, ¢onstant of proportionalitgl]i ,the o' and /0i
are estimated directly in the assessment. For otmas, the following procedure is used.

The constant of proportionalitg}{i is as estimated for the assessment in question by:

. 2007 ) .
/g =1/n, Z(Inl'y—ln B'y) (20)

y=yl

) 2007,
o= lyn Y e,f (21)
y=y1

wherey1=1996 for the Canadian surveys and 1995 for thesti\ey,
e =N -pA, (22)
- iy _ ipi
A, =n(l,)=¢n(q'B,) (23)
2006
I I
_ Zl:/]yﬂ/]y
p=t— @4)

>

yl

where y1=1996 for the Canadian surveys and 199th&EU survey.

To commence this data generation process and cenlébgg, a value for/1i2008 is required. For the
Canadian Spring and EU surveys, this is given by:

/1i2008 = gn(l i2008) - fn(q' BiZOOS) (25)

for the assessment concerned, using the knowns/éduehe outputs from these surveys for 2008.
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For the Canadian Fall survey, the 2008 survey estins not comparable with the other years. For
simplicity, we assumes ., = 0 and therefored,g, = 0' Ayg0-

Note however, that in the Canadian Fall survey c#se CMP will not take thel izoos value into

account; this is generated only so that the sedgkelation can influence the simulated survey Itesu
from 2009 onwards.

Step 6:
Given the new survey indicelsiy computeTACy+1 using the CMP.

Step 7:

Steps 1-6 are repeated for each future year infturas long a period as desired, and at the erldabf
period the performance of the candidate MP undeeveis assessed by considering statistics such as
the average catch taken over the period and théspawning biomass of the resource.

Note: At a later stage in the process, btibk catches and the survey estimates generat@d®8& and
2009 should be replacdyy the actual values that are now or may be availayp then.

Perfor mance Statistics

During the Brussels meeting it was agreed that fproperties would be evaluated in a risk
management context:

I) the risk of steep decline be kept moderately low
II) the risk of annual average catch variation of gnetitan 15% be kept moderately low
[lI) the magnitude of the average catch in the shodjuneterm and long term be maximized

IV) the risk of failure to meet an interim target witta prescribed period of time should be kept
moderately low

A number of mathematical expressions were proptsedpture PS (1) and (IV):

P
(@ 2%, whereP, is the population size in yegr
2011

(b) P2016

P
(c) —lowes " \where P is the lowest population size during evaluatioriqub(2011-2031);
2011

(d) ——, where b, is the lowest population size during the assessmeriod (1975-
min

2010);

P
e) —2L where F’target is pre-defined recovery target population size vibich the average
target
value over the period 1975 to 1999 for the assesgaperating model concerned will be
used for the moment pending further discussions;
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P
® —29L \where Pusy is the population level when maximum sustainaliddyis achieved;
MSY

this will be pursued only after the next meetingvatch methods to computB),s, will be
discussed.

tot
y

tot

), total biomass B,

In each of them, population can be measured asrotabers (N ), exploitable
numbers (ages 5 — 9]\[;}9), exploitable biomassEﬁ;rg), survey index BJ"") or spawning biomass

( B;p), (though with primary focus on exploitable biomdsr P, .,) where:

Ny =2 Ny, (26)
a=0

By = iWST;? N, . 27)
=

Ny =D Ny, (28)

By " => wyuN,, (29)
a=5

B;"": equations 16 to 18
m
— id
By = Z fyaWia Ny (30)
a=1

The primary PS (I) and (lIl) above can be captibgd
(9) (Average) annual catch over short, medium and tengs:
2015 2020 2030
Cootr Coorr 2,C, /5. D.C, /5 and ) C, /20
y=2011 y=2016 y=2011
(h)  Average annual variation in catch over short amg liierms.:

1 2015

AAV 0112015 = £ Z‘Cy - Cy_l‘/ C,., and
S yon
1 2030
AAV 6112030 = 51 Z‘Cy - Cy_l‘/ Cyu
20 y=2011
P(> 15%) being the proportion of years in the projectionrige where
cC,-C
Y > 015
y-1

A total of 100 forward projections such be run éach trial, with results presented as tiedverage
of 50" and 5% and 96' in an ordered set (i.e. median with 90% probapititervals).

Plots of annual catch am¥° should be produced for each trial, the first shawtine median and 90%
probability envelopes, and the second showingitke5 realisations (“worm plots”).

Proj ections check

The developers will run a constant catch (16 0868 one common procedure (Appendix 1) as a check
on comparability of output statistics producedtfe baseline XSA operating model.
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Table 1:Catch weights-at-age (kg) matrix for Greenland bi#liin Sub-Area 2 and Divisions
3KLMNO (Healy and Mahé, 2008 for ages 1 to 14; bfillpers. commn, for ages 15+).
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
1975 0.000 0.000 0.126 0.244 0.609 0760 0.955 1.190 1.580 2.210 2,700 3.370 3.880 4560 5920 7.140 7.890 8916 9.718 10.204
1976 0.000 0.000 0.126 0244 0609 0.760 0.955 1.190 1.580 210 2700 3370 3.880 4.560 5920 7.140 7.890 8916 9.718 10.204
1977 0.000 0.000 0.126 0244 0.609 0.760 0.955 1.190 1.580 210 2,700 3370 3.880 4.560 5920 7.140 7.890 8.916 9.718 10.204
1978 0.000 0.000 0.126 0244 0.609 0.760 0.955 1.190 1.580 210 2700 3.370 3.880 4.560 5920 7.140 7.890 8.916 9.718 10.204
1979 0.000 0.000 0.126 0244 0609 0760 0.955 1.190 1.580 2210 2700 3.370 3.880 4560 5920 7.140 7.890 8916 09.718 10.204
1980 0.000 0.000 0.126 0244 0514 0.659 0.869 1.050 1.150 1.260 1.570 2.710 3.120 4420 5.040 7.020 10.100 11.413 12.440 13.062
1981 0.000 0.000 0.126 0244 0392 0598 0.789 0985 1240 1.700 2460 3.510 4790 50940 8.060 8.710 9.580 10.825 11.800 12.390
1982 0.000 0.000 0.126 0244 0.525 0.684 0.891 1.130 1.400 1.790 2380 3.470 4510 5.850 7.530 8.680 11.500 12.995 14.165 14.873
1983 0.000 0.000 0.126 0244 0412 0629 0.861 1.180 1.650 2230 3.010 3.960 5060 6.060 7.310 8.600 11.300 12.769 13.918 14.614
1984 0.000 0.000 0.126 0244 0377 0583 0.826 1.100 1460 1940 2.630 3490 4490 5730 6.850 8330 9.570 10.814 11.787 12.377
1985 0.000 0.000 0.126 0244 0.568 0.749 0.941 1.240 1.690 240 2950 3.710 4850 6.130 7.160 8920 11.800 13.334 14.534 15261
1986 0.000 0.000 0.126 0244 0350 0584 0.811 1.100 1.580 2.120 2.890 3.800 4950 6.090 7.640 9.810 10.100 11.413 12.440 13.062
1987 0.000 0.000 0.126 0244 0364 0589 0.836¢ 1.160 1.590 2.130 2.820 3.600 4.630 5480 6.670 7.850 9.840 11.119 12,120 12.726
1988 0.000 0.000 0.126 0.244 0363 0.569 0.805 1.163 1.661 3.007 3925 5.091 5858 7.233 8485 11.444 12,932 14.096 14.800
1989 0.000 0.000 0.126 0244 0400 0561 0.767 1.082 1.657 2997 3.862 4919 5812 7.002 7.547 9.659 10.915 11.897 12492
1990 0.000 0.000 0.090 0.181 0.338 0.546 0.766 1.119 1.608 2.854 3.731 4.691 5686 7.082 8776 9.826 11.103 12.102 12.707
1991 0.000 0.000 0.126 0.244 0383 0592 0.831 1.228 1811 3309 4.142 5333 6.189 7301 9363 9.546 10.787 11.758 12.346
1992 0.000 0.000 0.175 0289 0430 0577 0.793 1.234 1816 3.122 3972 5.099 6.197 7.170 8267 10.057 11.364 12.387 13.006
1993 0.000 0.000 0.134 0232 0368 0.547 0.809 1.207 1.728 2999  3.965 4.816 5917 7.151 8487 9.793 11.066 12.062 12.665
1994 0.000 0.000 0.080 0.196 0.330 0.514 0.788 1.179 1.701 2990 3.766 4.882 5084 7540 7.688 0456 10.685 11.647
1995 0.000 0.000 0.080 0.28% 0363 0.531 0.808 1.202 1.759 3.122 3813 4.893 50957 6928 7.471 9.311 10.521 11.468 12.042
1996 0.000 0.000 0.161 0242 0.360 0.541 0.832 1272 1.801 3.148 3.856 4953 5.876 6.848 7.946 8369 9.456 10.307 10.823
1997 0.000 ©0.000 0.120 0.206 0.336 0.489 0.771 1.159 1.727 3.053 3.953 5.108 5914 6.633 8.280 8290 9368 10.211 10.721
1998 0.000 0.000 0.119 0228 0373 0543 0.810 1.203 1.754 3.095 4010 5132 5884 6445 7269 8218 9.286 10.122 10.628
1999 0.000 0.000 0.176 0253 0.358 0.533 0.825 1.253 1.675 2.888 3.509 4456 5195 6.131 7481 8.623 9.744 10.621 11.152
2000 0.000 0.000 0.000 0254 0346 0524 0.787 1.192 1.774 2.895 3.645 4486 5082 5909 6919 8363 9451 10301 10.816
2001 0.000 0.000 0.000 0249 0376 0.570 0.830 1.168 1.794 2950 3.715 4585 5075 6.129 7.196 7433 8400 9.156 9.613
2002 0.000 0.000 0.217 0251 0.369 0.557 0.841 1.193 1.760 2.896 3.579 4407 5181 5.631 6.584 7.076 7.996 8716 9.152
2003 0.000 0.000 0.188 0.247 0.389 0.564 0.822 1.199 1.651 2700 3.404 4377 5296 5913 6737 9.566 10.810 11.782 12.372
2004 0.000 0.000 0.180 0249 0376 0.535 0.808 1.196 1.629 2732 3.538 4381 5099 6.127 7.086 7480 8463 9225 9.686
2005 0.000 0.000 0.252 0.301 0.396 0.564 0.849 1.247 1.691 2,705 3464 4264 4726 5745 6.576 6.637 7.500 8.175 8.583
2006 0.000 0.000 0.129 0.267 0405 0.605 0.815 1.092 1.495 2396  3.139  3.747 4208 5225 6.236 6.603 7461 8.133 8.540
2007 0.000 0.000 0.000 0.276 0.389 0.581 0.833 1.137 1.500 2.607 3.057 3.869 4579 5294 5437 7.088 8009 8730 9.167
Table 2: Proportion mature-at-age for Greenlandilidalin Sub-Area 2 and Divisions 3KLMNO
(Healy pers. comm.).
Year 0 1 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
1975 | 0.000 0.000 0.000 0.001 0.001 0.004 0.007 0013 0.023 0.047 0.067 0.119 0205 0335 0501 0666 0.797 0.883 0.934 1.000 1.000
1976 | 0.000 0.000 0.001 0.001 0.001 0.007 0.003 0.010 0.036 0.037 0.027 0.119 0205 0335 0.501 0666 0.797 0.883 0.934 1.000 1.000
1977 | 0.000 0.000 0.000 0.001 0.001 0.002 0.012 0.006 0.020 0.063 0.067 0.064 0205 0335 0501 0.666 0.797 0.883 0.934 1.000 1.000
1978 | 0.000 0.000 0.000 0.001 0.002 0.002 0.005 0.022 0.014 0.041 0.107 0.117 0.143 0335 0.501 0.666 0.797 0.883 0.934 1.000 1.000
1979 | 0.000 0.000 0.000 0.000 0.001 0.004 0.005 0009 0.038 0.029 0.083 0.177 0.196 029 0501 0.666 0.797 0.883 0.934 1.000 1.000
1980 | 0.000 0.000 0.000 0.000 0.001 0.002 0.007 0.009 0.018 0.064 0061 0.158 0277 0310 0499 0666 0.797 0.883 0.934 1.000 1.000
1981 | 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.012 0.017 0.036 0.108 0.123 0.282 0406 0453 0.709 0.797 0.883 0.934 1.000 1.000
1982 | 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.021 0.034 0.070 0.177 0233 0451 0549 0.604 0.856 0.883 0.934 1.000 1.000
1983 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.011 0.038 0.064 0.132 0275 0397 0632 0685 0738 0.936 0934 1.000 1.000
1984 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.008 0.021 0.067 0.119 0236 0401 0588 0782 0.795 0.839 0.973 1.000 1.000
1985 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.016 0.039 0.115 0211 0384 0542 0.756 0.883 0.874 0906 1.000 1.000
1986 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.008 0.029 0071 0.190 0345 0558 0.676 0.870 0.940 0.925 1.000 1.000
1987 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.023 0054 0126 0298 0509 0719 0.787 0.936 0970 1.000 1.000
1988 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.002 0.015 0.060 0.099 0215 0434 0672 0.838 0.867 0969 1.000 1.000
1989 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.005 0.000 0.006 0.038 0.152 0.173 0.343 0.581 0.801 0.913 0.920 1.000 1.000
1990 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.015 0.001 0.023 0.092 0332 0285 0498 0.715 0.888 0.955 1.000 1.000
1991 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.007 0.051 0.158 0.081 0209 0.581 0432 0.653 0.820 0.940 1.000 1.000
1992 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.010 0.017 0.154 0971 0249 0407 0794 0,592 0.781 0.892 1.000 1.000
1993 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.007 0.032 0.045 0384 1.000 0.557 0640 0915 0.735 0.872 1.000 1.000
1994 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.003 0021 0.097 0.111 0680 1.000 0.826 0.822 0.968 0.841 1.000 1.000
1995 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.007 0.010 0.063 0.257 0250 0.879 1.000 0.947 0.923 0988 1.000 1.000
1996 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.017 0.028 0.168 0526 0471 0961 1.000 0.98 0969 1.000 1.000
1997 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.016 0.041 0.079 0364 0.781 0.703 0.988 1.000 0.996 1.000 1.000
1998 | 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.015 0039 0.097 0203 0606 0920 0.864 0.997 1.000 1.000 1.000
1999 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.002 0.002 0037 0.095 0213 0430 0806 0974 0.944 0099 1.000 1.000
2000 | 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.001 0.004 0.001 0.009 0.017 0.092 0212 0405 0692 0.922 00992 0978 1.000 1.000
2001 | 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.001 0.003 0.011 0.009 0.042 0.124 0211 0409 0632 0.870 00972 0.997 1.000 1.000
2002 | 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.001 0.002 0.009 0.028 0.069 0.181 0.533 0.412 0.640 0.812 00952 0.9%90 1.000 1.000
2003 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.007 0.026 0.070 0.364 0.530 0.902 0.648 0.821 02916 0.983 1.000 1.000
2004 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.009 0.024 0.072 0.166 0.817 0.851 0987 0.829 0922 0.965 1.000 1.000
2005 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.009 0026 0.074 0.188 0346 0.972 0967 0.998 0927 0968 1.000 1.000
2006 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.009 0.026 0.072 0209 0406 0.584 0996 0.993 1.000 0.971 1.000 1.000
2007 | 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.001 0.003 0.009 0.026 0.072 0.188 0466 0.663 0.788 1.000 0999 1.000 1.000 1.000
2008 | 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.001 0.003 0.009 0.026 0.072 0.188 0406 0.742 0.846 0.908 1.000 1.000 1.000 1.000
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APPENDI X + - Index-based M anagement strategy (base case)

David Miller

modFree - Model-free, index-based TAC adjustment strategy
This is a variable TAC-based strategy. It constla simple TAC adjustment strategy that uses the
change in perceived status of the stock (from resesurveys) to adjust the TAC according to:

tac = lTAC, x(1+A,xslope) if slope=0
Y| TAC, x(1+ A, xslope) if slope<O
1)
Where:
dope = unweighted average slope of log-linear regreski®s fit to the last five years of

each index (all ages combined), ye toy-1
Au and Ag = adjustment variables for the relative changd AC to the perceived change in
stock size.

In the calculation ofslope, missing data is ignored i.e. only data availadhee yeay-1 are used. For
each index, annual CPUE valuds are calculated by summing all ages in the ageerafig@ach index
for each year. Linear models (ly)(= ay + b) are fit by minimising the sum of squared residual
Thendope = (a1 + a2 + a@3)/3, intercept values are not considered.

Various A values were examined in deterministic simulationk the case of a declining stogk=
1.25 (allows for adequate adjustment of the TAChait having excessively large fluctuations from
year to year) and in the case of an increasingsioe 1.

A > 1 is required in the case of a perceived dedlinstock size §ope<0) but this value of could
hamper stock recovery in the case of a perceivete@ise in stock sizes¢pe>0). A variablel
approach withi<1 whenslope>0 will allow for more rapid recovery of the stock.



