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I ntroduction

This paper provides performance statistics for retsaof candidates OMPs applied to the New Refegen
Set trials and four robustness tests. These OMéPsd@ OMP1, OMP5 and OMP7 for which some results
were previously reported in WG/09/06/D:H:38, togetiwith one new candidate (OMP11). Each of these
four candidate OMPs has been tuned to three diffenedian recovery level foM. paradoxus (15%, 20%
and 25%) oK after 20 years.

Because of time constraints, results four only fofuthe six robustness tests presented in WG/0B/6539
are presented here. Robustness tests Alb (disicatts past) and “Decr iK” (decrease in the carrying
capacity forM. capensis from 1992 onwards) have been omitted as they stidkalesser differences to the
Reference Set results, or were less pertinenskoconsiderations.

Results

The specifications and control parameter valuesémh of candidate OMPs and their tunings are given
Table 1.

Key comparative results for the variety of OMPssidared may be found in Table 2 and Fig. 1. Medans
projections under the different candidates for mgarablemedian 20% recovery tuning fokl. paradoxus
are compared in Fig. 2 for the Reference Set. Figisd 4 compare median trajectories for the theeevery
tunings forM. paradoxus for an application of OMP1 and OMP7 respectivédythe Reference Set.

Table 3 gives the probability of projected chanigeSAC over five year intervals for each of the datate
OMPs, for the Reference Set.

Tables 4-7 report performance statistics for eddhe robustness trials in turn for all the cantkd@MPs,
and these results are presented graphically in3-g)s

Table 8 gives the probability of projected changed AC over five year intervals for an application
OMP1_20% (i.emedian recovery to 20% oK for M. paradoxus after 20 years) to the Reference Set and
the four robustness tests.

Full graphical sets of projections for each of thadidates for the Reference Set are reproduc&dpendix
A. Similar plots are also shown for an applicatddfOMP1_20% to each of the four robustness tests.
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Table 1: Tuning parameters for each candidate OMP predentis paperd, & andd; are the rate parameters of the year-dependemtglprairameteviy :

Case Fixsgv\pl):asa p 2 - -3 Yr_join Targ:rt{;ncr Targ:';incr Y 'I\f]i)r( cll\gi)r(l (;\g?r(z Limitl | Limit2
15% - 6 0.50 2 1.1 10 0.0183 0 10 109 10% - - -
OMP1 20% - 6 0.50 2 11 10 0.0240 0 15 10% 10%6 - - -
25% - 6 0.50 2 1.1 10 0.0303 0 20 109 10% - - -
15% - 6 0.50 3 1.1 10 0.0090 0 10 109 10% 2096 0.8 0p
OMP5 20% - 6 0.50 3 11 10 0.0176 0 15 10% 10% 2096 0.8 ole
25% - 6 0.50 3 1.1 10 0.0243 0 20 109 10% 20% 0.8 0p
15% 3x7.5% 6 0.50 4 11 10 0.0080 0 19 59 5% 156 0p 0l6
OMP7 20% 3x7.5% 6 0.50 4 11 10 0.0199 0 11 5% 5% 15p6 0|8 g6
25% 3x7.5% 6 0.50 4 11 10 0.0298 0 20 59 5% 156 0p 0l6
15% 1x20'000t 6 0.50 3 1.1 10 0.0065 0 1d 10%6 10%% . . .
OMP11 20% 1x20'000¢ 6 0.50 3 11 10 0.0169 0 15 10po 14%
25% 1x20'000t 6 0.50 3 1.1 10 0.0238 0 2( 10% 10% - - .

Note: “Max decrl”, “Max decr2”, “Limitl” and “Limi2” correspond t®,, D2, L1 andL. respectively from equation 4 in document WG/0906/33. The shape of
the function of the maximum annual decrease in B&@ function of relative CPUE is shown below

Max
Decr2

Decrl

Maximum annual decrease in T.

Limit2 LimitL
relative CPUE (relative to 2002-2004 average)



WG/10/06/D:H:41

Table 22 Summary of performance statistics for the fulltxnation of four candidate OMPs and three
median recovery tuning fovl. paradoxus, for theRefer ence Set. For each statistic, the median and 90% Pls
are shown.

OMP1 OMP5 OMP7 OMP11
15% 20% 25% 15% 20% 25% 15% 20% 25% 15% 20% 25%
12952 12519 120.74 129.85 12577 122J11 128.09 123.89 .6349130.10 126.34 121.8|
avTAC | 113.22 108.82 104.8¢ 109.76 106.15 10228 102.14 98.43 394.d41459 110.26 105.6
14451 139.43 1343} 14518 14055 13602 14355 139.80 .6134146.34 141.28 135.2f
5.10 5.03 4.92 5.37 5.29 5.21 4.09 4.10 4.4 5.47 5.31 5[29
AAV 3.35 3.45 3.31 3.54 3.76 3.49 3.19 3.23 3.1 3.87 4,01 3|65
S 7.01 6.85 6.73 7.55 7.44 7.50 5.85 5.95 6.1 7.19 7.12 7|07
% CPUE 5014 1.53 1.57 1.60 1.55 1.60 1.64 1.47 1.50 1.9 1.55 1.61 1]67
£ | crue,,, 1.24 1.26 1.30 1.25 1.30 1.34 1.17 1.21 1.4 1.29 1.33 1J36
8 1.91 1.95 1.99 1.99 2.05 2.10 1.87 1.91 1.4 1.95 1.99 2|05
@ 135.00 135.00 13500 134.97 134.97 134jo7 13875 138.75 .7338130.00 130.00 130.0p
.f]z',_ C 2007 - - - - - - - - - - - -
12150 12150 121.5¢ 121.47 121.47 12147 12834 12834 .3448117.00 117.00 117.0p
C 2008 121,50 12150 121.5¢ 118.94 11854 118[54 128.34 128.34 .3448117.00 117.00 117.0p
130.86 129.99 128.84 131.47 129.11 127[r5 128.34 128.34 .3448127.39 124.82 123.2p
112.31 111.02 109.8%4 109.33 109.33 109jp1 11872 118.72 .7218106.61 105.30 105.3p
C 2009 109.35 109.35 109.3% 102.64 102.20 10220 118.72 118.72 .7218105.30 105.30 105.3p
128.66 127.86 126.9%4 12822 126.84 12588 118.72 118.72 .7248125.22 122,50 121.4f
" 0150 0200 0250 | 0150 0200 0250 | 0150 0200 0250 | 0150 0200  0.250
2 B 5007K 0.069 0.121 0.167] 0059 0109 0.5 0.061 0.111 0.]67 0.050.1110 0.160
% 0259 0313 0372] 0283 0334 039 0353 0.396 0420 0.250.3050 0.364
g 2.13 2.88 3.79 2.11 2.91 3.65 2.18 3.05 3P 2.07 2.86 3|65
s B2027B2oo7 | 1.21 1.96 2.54 1.07 1.81 2.43 1.19 1.82 2.4 0.98 1.88 2|51
3.82 4.86 5.98 4.05 5.03 6.16 5.90 6.68 7.97 3.76 4.79 6/02
0.67 0.70 0.72 0.67 0.70 0.7 0.69 0.72 0.1 0.67 0.70 0|72
a B 027K 0.56 0.59 0.61 0.55 0.58 0.60 0.56 0.59 0.41 0.55 0.58 ole1
5 0.82 0.85 0.87 0.82 0.84 0.87] 0.84 0.86 0.98 0.81 0.84 ols7
§ 1.42 1.49 1.54 1.43 1.49 1.54 1.45 1.51 1.96 1.42 1.48 153
S | Bao2/Booor| 127 1.22 1.26 1.16 1.21 1.24 1.20 1.24 1.29 1.16 1.20 125
1.70 1.78 1.84 1.72 1.79 1.84 1.75 1.81 1.96 1.70 1.77 1]83
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Table 3: Probability of projected TAC a) increase, and dase b) between 0 and 5%, c) between 5% and
10%, d) between 10% and 15% and e) greater thandv&¥ofive year intervals, for an application otlkea
combination of candidate OMPs and recovery leveltie Reference Set. Note that values necessarity z

in terms of the OMP’s TAC change rules are shownalal.

Probability that the percentage change in TAC is:
between 0 between -5 between -10
>0 and 5%  and-10% and-15% o7
2007-2011 0.23 0.15 0.61 0 0
15% 2012-2016 0.65 0.23 0.12 0 0
2017-2021 0.71 0.20 0.09 0 0
2022-2026 0.57 0.26 0.17 0 0
2007-2011 0.22 0.15 0.63 0 0
2012-2016 0.64 0.24 0.13 0 0
OMP1 20% 2017-2021 0.60 0.29 0.12 0 0
2022-2026 0.66 0.23 0.11 0 0
2007-2011 0.20 0.14 0.66 0 0
2506 2012-2016 0.62 0.25 0.13 0 0
2017-2021 0.59 0.29 0.11 0 0
2022-202! 0.5:2 0.3C 0.17 0 0
2007-2011 0.26 0.11 0.25 0.35 0.02
15% 2012-2016 0.71 0.18 0.10 0.00 0.01
2017-2021 0.69 0.21 0.09 0.00 0.01
2022-2026 0.55 0.27 0.16 0.02 0.00
2007-2011 0.24 0.10 0.27 0.37 0.03
2012-2016 0.70 0.18 0.11 0.00 0.01
OMPS 20% 2017-2021 0.64 0.26 0.10 0.00 0.00
2022-2026 0.64 0.24 0.12 0 0
2007-2011 0.23 0.09 0.27 0.39 0.03
25% 2012-2016 0.68 0.19 0.12 0.00 0.01
2017-2021 0.64 0.25 0.10 0.00 0.00
2022-202i 0.54 0.2¢ 0.17 0 0
2007-2011 0.21 0.11 0.65 0.03 0
15% 2012-2016 0.64 0.27 0.07 0.02 0
2017-2021 0.71 0.27 0.02 0.00 0
2022-2026 0.64 0.35 0.01 0.00 0
2007-2011 0.19 0.12 0.66 0.04 0
2012-2016 0.61 0.28 0.08 0.03 0
OMP7 20% 2017-2021 0.65 0.33 0.01 0.00 0
2022-2026 0.71 0.28 0.00 0 0
2007-2011 0.16 0.13 0.67 0.04 0
25% 2012-2016 0.55 0.33 0.08 0.04 0
2017-2021 0.63 0.36 0.01 0.00 0
2022-202! 0.5¢ 0.42 0 0 0
2007-2011 0.29 0.11 0.40 0.20* 0
15% 2012-2016 0.76 0.17 0.08 0 0
2017-2021 0.66 0.24 0.11 0 0
2022-2026 0.53 0.26 0.21 0 0
2007-2011 0.27 0.10 0.43 0.20* 0
2012-2016 0.74 0.17 0.09 0 0
OMP1L}  20% 2017-2021 0.62 0.27 0.11 0 0
2022-2026 0.62 0.25 0.13 0 0
2007-2011 0.24 0.09 0.47 0.20* 0
2506 2012-2016 0.73 0.17 0.10 0 0
2017-2021 0.62 0.27 0.11 0 0
2022-202! 0.5:2 0.3C 0.1¢ 0 0

* This reflects the 20 000 ton decrease for thisFOfdr 2007; thereafter the rules for this OMP doaltow
TAC changes to exceed 10%.
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Table 4: Summary of performance statistics for the fulltxnation of four candidate OMPs and three
median recovery tuning favl. paradoxus, for the SR1 robustness test. For each statistic, the median and
90% Pls are shown. Results integrate @y four of the 24 Reference Set scenarios.

OMP1 OMP5 OMP7 OMP11
15% 20% 25% 15% 20% 25% 15% 20% 25% 15% 20% 25%
140.69 136.98 132.0} 141.04 137.87 134j03 137.37 132.81 .8a48141.21 137.86 133.1B
avTAC | 126.56 121.78 117.1 126.26 123.39 11929 125.04 120.65 .1137127.10 123.68 118.4f
15552 150.40 14469 15591 152.04 146[86 150.29 14585 .4041155.79 151.24 146.0p
5.07 5.07 5.01 5.25 5.29 5.16 4.15 4.12 4.0 5.39 5.38 5[29
AAV 3.31 3.46 3.42 3.50 3.59 3.59 3.38 3.30 3P 3.72 3.82 3|73
S 6.57 6.66 6.40 6.93 6.89 6.51 4.74 471 4.6 6.86 6.74 649
% CPUE ,0.d 1.46 1.51 1.55 1.43 1.50 1.54 1.66 1.69 171 1.48 1.57 1l61
£ | crue,,, 1.21 1.26 1.31 1.15 1.23 1.29 1.29 1.32 1.3 1.21 1.30 135
8 1.85 1.89 1.95 1.85 1.90 1.94 2.17 2.19 2.0 1.88 1.98 2|03
@ 135.00 135.00 13500 134.97 134.97 134jo7 13875 138.75 .7338130.00 130.00 130.0p
.f]z',_ C 2007 - - - - - - - - - - - -
128.68 12757 126.3% 12824 12585 123J09 12834 12834 .3448124.29 121.66 119.6p
C 2008 121,50 12150 121.5¢ 120.81 120.74 120f67 128.34 128.34 .3448117.00 117.00 117.0p
135.49 13511 134.69 136.08 13551 135j06 128.34 128.34 .3448131.25 130.63 130.1p
128.41 126.88 1252] 127.85 12508 123J02 11872 118.72 .7218124.31 120.75 119.6B
C 2009 113.38 111.59 109.7¢ 109.82 109.33 109|33 118.72 118.72 .7218106.99 105.30 105.3p
141.29 140.46 139.5% 142.60 141.35 140[38 118.72 118.72 .7248137.82 136.45 135.4|
" 0154 0211 0258 | 0139 0198 0242 | 0195 0238 0282 | 0143 0208 0.258
2 B 5007K 0.074 0.121 0.170] 0069 0113 0.1 0106 0.151 0.]87  0.065.1110 0.160
% 0.247 0303 0.365| 0240 0294 03§ 0321 0367 0413 0.253.3100 0.362
g 2.03 2.81 3.46 1.85 2.58 3.28 2.47 3.21 3.7 1.96 2.72 3l40
s B2027B2oo7 | 1.21 2.03 2.56 1.05 1.78 2.33 1.59 2.04 2.95 0.99 1.79 2|43
3.36 4.45 5.29 3.24 411 4.94 454 5.47 6.10 3.45 4.35 5[23
0.63 0.67 0.69 0.62 0.66 0.64 0.65 0.68 0.70 0.62 0.66 oles
a B 027K 0.53 0.56 0.59 0.52 0.55 0.58 0.55 0.57 0.99 0.52 0.56 ols8
5 0.79 0.82 0.84 0.78 0.81 0.84 0.82 0.84 0.97 0.78 0.81 o|s4
§ 1.41 1.48 1.54 1.40 1.47 1.5 1.45 1.50 1.96 1.41 1.47 153
S | Bao2/Booor| 1.18 1.24 1.28 1.16 1.22 1.27 1.19 1.23 1.47 1.17 1.22 127
1.66 1.78 1.84 1.63 1.75 1.81 1.77 1.85 1.9 1.64 1.75 1]82




WG/10/06/D:H:41

Table 5: Summary of performance statistics for the fulltxnation of four candidate OMPs and three
median recovery tuning favl. paradoxus,, for therobustness test with a Ricker stock-recruitment curve
(A7b). For each statisticthe median and 90% Pls are shown. Results irteegraeronly four of the 24
Reference Set scenarios.

OMP1 OMP5 OMP7 OMP11
15%  20%  25% | 15% = 20%  25%| < 15%  20%  25% < 15% @ 20% @ 259%
134.68 12877 122.9% 13595 130.56 124[34 13319 127.94 .9242136.19 129.04 123.2}
avTAC | 11657 11153 107.2] 117.02 112.83 108[70 111.45 107.83 .42Q5117.45 112.63 108.0B
150.77 14331 138.0¢ 151.13 144.38 139f51 147.62 140.92 .3835151.19 14431 138.2B
466 468 454| 484 48 474 395 384 34 499 502 4|6
AAV 339 324 321| 345 339 344 317 307 299 359 371 3|58
- 628 618 601| 639 649 644 495 483 4P 644 655 6l
2 CPUE, | 142 146 1sof 141 147 1] 143 145 148 143 150 155
£ CPUE2°1 1.25 1.28 1.32 1.22 1.27 1.3 1.15 1.18 1.4 1.26 1.32 1|35
3 1 169 173 176| 168 173 17] 168 173 17 172 177 181
a 135.00 135.00 135.0¢ 134.97 13497 134fp7 13875 138.75 .7398130.00 130.00 130.0p
.8 C 2007 - - - - - - - - - - - -
12358 12249 1215] 12148 12147 12147 12834 128.34 .34d8117.11 117.00 117.0p
Caos | 12150 12150 1215 120.26 120.26 120p5 128.34 128.34 .3448117.00 117.00 117.0p
133.02 132.65 1322} 13296 13240 131J05 128.34 128.34 .3448128.25 127.63 127.1p
117.06 11558 113.9] 114.77 11241 110fr6 11872 118.72 .7218112.41 109.09 107.1f
Caoe | 109.35 109.35 109.3% 107.72 106.75 106f75 118.72 118.72 .7218105.30 105.30 105.3p
13424 13347 1326} 13546 13429 13339 11872 118.72 .7218130.93 129.65 128.6f
m 0362 0455 0537 | 0344 0440 0519 | 0373 0455 0531 | 0351 0452 0538
S | Buo/K | 0249 0335 0420 0209 0323 04 0219 0297 0383  0.221.3420 0.422
§ 0524 0630 0728] 0516 0608 070 0571 0642 012 05106110 0.704
8 225 284 333 212 271 31 220 264 31 220 277 3p4
s B202/Booor | 1.47 2.01 2.46 1.29 1.90 2.30 1.37 1.92 2.4 1.36 1.92 2|38
205 351 399| 288 342 381 343 369 4 301 348 395
076 079 o081] o076 o078 o8] 078 08 og 076 077 0o
2| B/ 068 070 073| o068 070 07] 069 071 o 068 070 of2
o 090 094 09| 09 093 09§ 09 093 09 090 092 o0l
§ 114 117 121 113 116  1.2d 115 119 1@ 112 116  1fi9
S | Baw/Baor| 1200 105  108] 1.00 104  1.07 102 105 1g 100 103 1oz
136 141  1.45| 136 139  1.43 136 140 144 135 139  1/43




WG/10/06/D:H:41

Table 6: Summary of performance statistics for the fulltnation of four candidate OMPs and three
median recovery tuning favl. paradoxus, for therobustness test with recruitment variability gzr=0.4 in

the past and in the projections (B7). For each statisticthe median and 90% Pls are shown. Results
integrate oveonly four of the 24 Reference Set scenarios.

OMP1 OMP5 OMP7 OMP11
15% 20% 25% 15% 20% 25%) 15% 20% 25% 15% 20% 25%
127.92 123.27 118.94 127.68 123.46 11843 12495 121.16 .6036129.02 123.83 119.1f#
avTAC 101.11  97.24 94.34 96.33 92.60 89.43 83.39 80.22 7440 201.97.56 94.73
148.94 143.13 138.20 148.90 142.80 137)62 14544 14147 9036148.60 143.26 137.8f
5.63 5.65 5.49 5.97 6.01 5.90 4.35 4.30 4.4 5.88 5.95 5§77
AAV 3.97 4.18 3.86 4.25 4.27 4.12 3.45 3.43 3P 4.54 4.39 4138
Fo] 7.73 7.65 7.47 9.00 9.09 9.15 6.87 7.10 . 7.73 7.83 7157
% CPUE o, 1.67 1.71 1.75 1.72 1.79 1.84 1.62 1.67 1.99 1.71 1.80 1]83
c CPUE 500 1.14 1.16 1.18 1.25 1.29 1.34 1.08 1.10 1.1 1.20 1.28 1J29
8 2.38 241 2.44 2.57 2.64 2.69 2.41 2.47 2.93 2.47 2.50 2§53
8 135.00 135.00 135.0 134.97 134.97 134]97 138.75 138.75 .7938130.00 130.00 130.0p
g C 2007 - - - - - - - - - - - -
(% - - - - - - - - - - - -
12150 12150 1215 121.47 121.47 121447 128.34 128.34 .3438117.00 117.00 117.0p
C 2008 121.50 12150 1215 119.61 119.46 119§36 128.34 128.34 .3438117.00 117.00 117.0p
129.64 12853 127.3¢ 129.84 127.44 125|57 128.34 128.34 .3438125.82 123.23 121.2D
110.94 109.99 109.3 109.12 108.55 108j00 118.72 118.72 .7238105.30 105.30 105.3p
C 2000 109.35 109.35 109.3 97.17 96.80 96.40 118.72 118.72 11B.7@5.30 105.30 105.3
126.53 124.48 1222 127.11  122.72 119§36 118.72 118.72 .7238124.27 119.50 115.9p
" 0.155 0.214 0.259 0.174 0.230 0.273 0.188 0.239 0.275 0.162 0.208 0.255
2 B 2027K 0.051 0.095 0.143 0.054 0.105 0.146 0.067 0.115 0.359 0.048.0880 0.134
% 0.325 0.377 0.425 0.374 0.443 0.4710 0.472 0.514 0.943 0.331.3910 0.434
g 2.51 3.36 4.23 2.64 3.42 4.05 2.80 3.60 4.30 2.48 3.21 4110
s B202/B2oo7 | 1.06 1.66 2.31 1.12 1.85 2.5] 1.18 1.74 2.p 0.94 1.61 2§43
5.29 6.29 7.28 6.31 7.16 8.2 8.54 9.31 10.94 5.10 6.31 7|07
0.59 0.62 0.65 0.60 0.63 0.65 0.61 0.64 0.47 0.59 0.62 Oje4
3 B 2027K 0.46 0.49 0.52 0.47 0.50 0.52 0.46 0.48 0.90 0.47 0.49 0}52
o 0.84 0.88 0.90 0.84 0.87 0.90 0.88 0.90 0.92 0.84 0.87 0}90
g- 1.51 1.59 1.66 1.60 1.65 1.7 1.62 1.67 1m 1.51 1.58 165
S | Bao2/Baoor| 1.21 1.28 1.32 1.21 1.30 1.35 1.22 1.28 1.33 1.19 1.27 133
1.95 2.07 2.17 2.02 2.09 2.14 2.14 2.20 2.8 1.98 2.05 2J15
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Table 7. Summary of performance statistics for the fulltxnation of four candidate OMPs and three
median recovery tuning favl. paradoxus, for therobustness test with a 30% decreasein K in the future
(B8). For each statisticthe median and 90% Pls are shown. Results integreerall 24 Reference Set
scenarios. The ratios associated with the estimatd6® are for the preserk®, i.e. before the future
decrease in carrying capacity.

OMP1 OMP5 OMP7 OMP11
15% 20% 25% 15% 20% 25% 15% 20% 25% 15% 20% 25%
106.33 103.42 100.94 10568 103.73 100Jo1 106.12 104.61 .1a42107.05 104.72 101.7p
avTAC 9568 9329 90.16] 9322 8954 8641 88.89 87.82 8525 97.094.819 91.18
119.68 11630 112.8% 119.89 116.49 11363 120.43 118.05 .9845120.35 117.25 113.8B
5.30 5.30 5.30 5.65 5.62 5.53 4.76 452 490 5.65 5.59 5|51
AAV 3.68 3.66 3.83 3.97 3.98 4.0 3.52 3.36 3.48 4.08 4.14 4os
S 7.16 7.08 6.80 8.80 8.38 7.90 7.62 7.10 6.3 7.83 7.39 708
% CPUE 5014 1.24 1.27 1.31 1.26 1.31 1.34 1.19 1.23 1.7 1.26 1.32 1]36
£ | crue,,, 1.03 1.05 1.08 1.02 1.08 1.11 0.95 0.99 1. 1.04 1.08 112
8 1.53 1.57 1.61 1.57 1.64 1.6 1.48 1.52 1.96 1.56 1.61 1]65
@ 135.00 135.00 13500 134.97 134.97 134jo7 13875 138.75 .7338130.00 130.00 130.0p
.f]z',_ C 2007 - - - - - - - - - - -
12150 12150 121.5¢ 121.47 121.47 12147 12834 12834 .3448117.00 117.00 117.0p
C 2008 121,50 12150 121.5¢ 118.94 11854 118[54 128.34 128.34 .3448117.00 117.00 117.0p
130.86 129.99 128.84 131.47 129.11 127[r5 128.34 128.34 .3448127.39 124.82 123.2p
112.31 111.02 109.8%4 109.33 109.33 109jp1 11872 118.72 .7218106.61 105.30 105.3p
C 2009 109.35 109.35 109.3% 102.64 102.20 10220 118.72 118.72 .7218105.30 105.30 105.3p
128.66 127.86 126.9%4 12822 126.84 12588 118.72 118.72 .7248125.22 12250 121.4f
" 0100 0138 0172 | 0103 0138 0171 | 0080 0111 0144 | 0098 0133  0.169
2 B 5007K 0.035 0073 0.104] 0040 0.072 0.1d6 0.014 0.040 0.¢71  0.019.0660 0.097
% 0.175 0215 0.255| 0.182 0.222 0260 0.181 0.217 0.453  0.171.2180 0.258
g 1.49 1.98 2.55 1.54 2.05 2.54 1.19 1.71 2.1B 1.46 1.94 2|51
s B2027/B20o7 | 0.67 1.23 1.70 0.67 1.30 1.74 0.29 0.78 1.%6 0.36 1.11 1|71
2.48 3.37 411 2.70 3.42 418 2.63 3.29 4.15 2.42 3.21 4lo1
0.48 0.50 0.52 0.48 0.50 0.57 0.47 0.49 091 0.47 0.50 ols1
a B 027K 0.39 0.42 0.44 0.40 0.42 0.44 0.38 0.41 0.4 0.38 0.42 oj43
5 0.59 0.61 0.63 0.59 0.61 0.67 0.59 0.60 0.42 0.59 0.61 ol62
§ 1.02 1.08 1.11 1.03 1.07 1.11 1.01 1.05 1.do 1.01 1.07 110
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Table 8: Probability of projected TAC a) increase, and dase b) between 0 and 5%, c) between 5% and
10%, d) between 10% and 15% and e) greater than d\& five year intervals, for an application of
OMP1_20% to theReference Set and four robustnesstests. Values which are necessarily zero in terms of
the OMP’s TAC change rules are shown in bold.

Probability that the percentage change in TAC is:
between O between -5 between -10

>0 and -5%  and-10% and-15% 0%
2007-2011 0.21 0.14 0.64 0 0
RS 2012-2016 0.65 0.22 0.13 0 0
2017-2021 0.62 0.30 0.08 0 0
2022-2026 0.67 0.21 0.12 0 0
= 2007-2011 0.51 0.14 0.35 0 0
g SR1 2012-2016 0.52 0.23 0.25 0 0
» 2017-2021 0.29 0.39 0.32 0 0
-% 2022-2026 0.69 0.20 0.11 0 0
S 2007-2011 0.32 0.13 0.55 0 0
3 Ricker 2012-2016 0.61 0.26 0.13 0 0
= 2017-2021 0.54 0.37 0.09 0 0
2022-2026 0.70 0.20 0.11 0 0
2007-2011 0.17 0.13 0.70 0 0
—04 2012-2016 0.62 0.22 0.16 0 0
R 2017-2021 0.61 0.27 0.12 0 0
2022-202 0.6€ 0.2z 0.1 0 0
2007-2011 0.22 0.15 0.63 0 0
"{;’ RS 2012-201§ 0.64 0.24 0.13 0 0
= 2017-2021 0.60 0.29 0.12 0 0
S 2022-2026 0.66 0.23 0.11 0 0
@ 2007-2011 0.28 0.11 0.61 0 0
N Decr inK| 2012-2016 0.58 0.23 0.19 0 0
= in future| 2017-2021 0.24 0.30 0.47 0 0
2022-202 0.54 0.2¢ 0.2C 0 0
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Fig. 1. Graphical summary of performance statistics far full combination of four candidate OMPs (OMPIVIE5, OMP7 and OMP11 from left to right) and
threemedian recovery tunings (15%, 20% and 25%Kofrom left to right) forM. paradoxus for the Reference Set. Each panel shows medians together with 90%
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Fig. 5: Graphical summary of performance statistics lfar full combination of four candidate OMPs and ¢hneedian recovery tunings fbt. paradoxus for the
SR1 robustness test. Each panel shows medians together with 90% Risul® integrate oveinly four of the 24 Reference Set scenarios. The orderirtheof
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Fig. 6: Graphical summary of performance statistics lfar full combination of four candidate OMPs and ¢hmeedian recovery tunings fbt. paradoxus for the
robustness test with a Ricker stock-recruitment curve (A7b). Each panel shows medians together with 90% Risuls integrate ovesnly four of the 24
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Fig. Ala: Trajectories of resource abundance, CPUE, catdhvariation in catch for an application@MP1_15% andOMP1_20% to the updated Reference Set.
Ten individual trajectories are shown, with the mada dark dotted line; the shaded areas show 98%NBte units for species-combined CPUE are tludghe
exploitable biomass to which it corresponds. Pr@72@he average spawning biomass and species cethBiRUE trajectories of the Reference Set anddhmla
species disaggregated CPUE and total catch arsladsen.
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Fig. Alf: Trajectories of resource abundance, CPUE, catdhvariation in catch for an application ©MP11 20% andOMP11 25% to the updated Reference
Set. Ten individual trajectories are shown, with thedian a dark dotted line; the shaded areas 868&tPIs. Note units for species-combined CPUE lzoee of
the exploitable biomass to which it corresponde-Z07, the average spawning biomass and speaigsireed CPUE trajectories of the Reference Set hed t

actual species disaggregated CPUE and total cetciiso shown.
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Fig. A2b: Trajectories of resource abundance, CPUE, catdhvariation in catch for an application @M P1 20% to the robustness tests with=0.4 (results
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