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This working paper is a collection of various hake assessment outputs as requested by the Panel. These correspond to the items accorded highest priority, with more information to follow in further working papers.
· One of two major corrections that OLRAC made to the hake model in 2017 was a correction to the MSY calculation:
 (pre-OLRAC original)
[bookmark: _Hlk531118477](post-OLRAC correction)
More information on the second major OLRAC correction is provided in MARAM/IWS/2018/Hake/WP4, but in order to ascertain the difference that the MSY calculation correction made, the 2018 RC OM (RS02) was re-run with the MSY calculation error reintroduced. Table 1 provides key assessment results for this run along with the 2018 RC results. The pre- and post-OLRAC correction model results from Hake/P2 have been repeated in Table 1 for reference purposes. 
· Figure 1a shows the recruitment vs spawning biomass plots for the nine RS OMs. These figures have been provided for further clarity as the original figures from Hake/P2 are missing some of the points marking model estimates of recruitment fluctuation, and each OM is plotted on a separate plot for clarity purposes.
· The Panel requested plots of the log of recruitment per spawning biomass, which are shown in Figure 1b (plotted against spawning biomass) and in Figure 1c (plotted against time).
· The Panel requested a break-down of the likelihood components for the fits to the GLM CPUE data. Figure 2 shows a detailed break-down of all the likelihood components. Figure 3 lists groupings of likelihood components similar to what has been provided in Hake/P3, but also provides values for the differences in negative log-likelihood components between the RS OMs.



	Table 1: Key assessment outputs are provided for four models. The first pair is the 2018 RC (RS02) and the 2018 RC with the MSY calculation error reintroduced (same MLE as the 2018 RC), followed by a column giving the percentage change between the assessment outputs for the two models. The second pair is a repeat of the assessment outputs of the pre- and post-OLRAC correction models from the bridge building document Hake/P2 (models 1b and 2 in that paper), also with the percentage change. The second pair has been included here to compare the change in magnitude in the MSY-related quantities between the pre- and post-OLRAC correction models with the changes when the MSY error is reintroduced to the 2018 RC model. Note that the only difference between the two 2018 models is the MSY calculation correction, but there are additional differences between the two 2017 models, as described in the Appendix of Hake/P2 along with whatever other information OLRAC is able to provide.

	
	 
	2018 RC with MSY calculation error
	2018 RC
	Percentage change
	2017 RC pre OLRAC
	2017 RC post OLRAC
	Percentage change

	lnLtotal
	-3154.14
	-3154.14
	 
	-3822.70
	-5251.52
	 

	Ksp
	318
	318
	0.0
	539
	515
	-4.5

	BspMSY
	63
	55
	-11.5
	108
	115
	6.6

	Bsp2017
	93
	93
	0.0
	207
	127
	-38.4

	Bsp2017/K
	0.29
	0.29
	0.0
	0.21
	0.25
	17.8

	Bsp2017/Bspmsy
	1.48
	1.67
	13.0
	0.92
	1.11
	20.3

	MSY
	122
	145
	18.8
	122
	137
	12.7

	Ksp
	290
	290
	0.0
	179
	196
	9.5

	BspMSY
	92
	86
	-6.7
	34
	63
	86.3

	Bsp2017
	198
	198
	0.0
	112
	141
	26.1

	Bsp2017/K
	0.68
	0.68
	0.0
	0.62
	0.72
	16.2

	Bsp2017/Bspmsy
	2.15
	2.30
	7.2
	3.27
	2.23
	-31.8

	MSY
	73
	84
	14.3
	64
	81
	26.4
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	[bookmark: _Ref526450773]Figure 1a: Recruitment is plotted against female spawning biomass for the nine RS OMs. The individual points show the estimates from the OMs, while the smooth curves show the stock-recruitment relationships and the straight lines the replacement curves.
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	Figure 1b: Log of recruitment per spawning biomass is plotted against spawning biomass for the nine RS OMs. Again, the dots show the assessment output from the OM and the solid line the stock-recruitment relationship.
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	Figure 1c: Log of the recruitment over spawning biomass is plotted against time for the nine RS OMs.
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	Figure 2: A detailed break-down of the negative log-likelihood components is provided for the nine RS OMs. Each block corresponds to a different data type and the title above that block indicates to which data source each value with that block corresponds to.
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	Figure 3: Negative log-likelihoods given by group for (a) absolute terms and (b) relative to the first RS01 OM.
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B2017/K B2017/BMSY

GLM CPUE (offshore, par WC&SC, cap WC&SC)

ICSEAF CPUE (WC/SC)

RS01 (1952, Ricker) 026 071 165 3.06 ~60.23 -50.47 -50.58 -30.65 -27.88 -9.59

RS02 (1958, Ricker) 029 068 167 2.30 -60.68 -50.49 -52.36 -30.34 -28.46 -9.26

RS03 (1963, Ricker) 039 074 162 242 -62.42 -49.38 -52.04 -38.87 -28.06 -8.88
RS04a (1952, B-H, h=0.90) 015 008 153 042 -66.40 -27.93 -57.20 -31.97 -30.17 -10.08
RS05a (1958, B-H, h=0.90) 016 072 164 407 -67.71 -21.96 -4830 -34.02 -2057 -6.45
RS06a (1963, B-H, h=0.90) 018 076 185 431 -68.40 -17.53 -47.82 -34.14 -30.19 -6.84
RS04b (1952, B-H, h=0.70) 034 017 167 058 -67.10 -27.74 -57.14 -33.62 -20.56 -8.10
RS05b (1958, B-H, h=0.70) 036 072 178 263 -68.00 -23.82 -48.11 -34.09 -20.02 -6.49
RS06b (1963, B-H, h=0.70) 041 008 207 027 -68.59 -21.10 -57.49 -3420 -2053 -7.94

Survey CPUE - capensis (WC sum & win, SC spr & aut) Survey CPUE - paradoxus (WC sum & win, SC spr & aut) Comm. CAL (off-WC&SC, insh-SC, long-WC&SC

-15.11 -3.04 241 494 -1.91 -0.82 -4.95 -15.95 25467  -22471 26452 -42.16 -37.55
-15.08 -3.05 242 4.91 -2.03 -0.79 -4.90 -16.01 25551  -22629 26396 -42.17 -37.66
-15.05 -3.06 240 490 -1.88 -0.84 -5.03 -15.85 25442 -22492 26422 -42.09 -37.52
-1385 -3.09 1.93 573 -1.55 -0.07 -6.07 -16.46 26108 -22881  -257.37 -42.26 -38.37
-13.56 -3.05 1.90 578 -1.84 -0.61 -5.53 -15.71 25630 -221.70 26427 -41.60 -37.46
-13.09 -2.96 201 584 -1.83 -0.62 -5.55 -15.78 25619 -221.46  -264.41 -41.48 -37.43
-14.24 -3.05 202 519 227 -0.41 -5.68 -16.57 25781  -22803 26004 -42.52 -38.06
-13.87 -3.02 216 512 -1.84 -0.61 -5.55 -15.79 25499 -22219  -264.41 -42.35 -37.44
-1326 -2.94 257 5.06 222 -0.31 -5.78 -16.89 -26003  -230.76 25015 -4264 -3821

Survey CAL - capensis (WC sum & win, SC spr & aut)

Survey CAL - paradoxus (WC sum & win, SC spr & aut)

SD CAL (comm, surv)

New gear penalty (cap, par)

-96.71 -50.98 -30.51 -36.52 -70.85 -43.93 -4261 -4124 -682.01 -1090.69 325 570
-96.65 -50.98 -30.53 -36.50 -70.85 -43.97 -42 60 -41.19 -681.61 -1090.03 307 637
-96.71 -51.08 -30.54 -36.49 -70.78 -43.90 -42.57 -41.20 -682.09 -1090.88 302 547
-98.40 -53.58 -30.38 -36.82 -70.09 -4472 -41.40 —-41.49 -681.33 -1087.33 8.30 431
-98.20 -53.19 -30.39 -36.74 -70.77 -4378 -4223 —-41.49 -686.08 -1094 37 754 465
-98.23 -5328 -30.44 -36.71 ~70.80 -4379 -42.26 -41.50 68554 -1094.66 6.04 462
-99.84 -5328 -30.20 -36.62 7051 -43.65 -41.82 -4131 -680.10 -1092.49 931 375
-99.94 -53.47 -30.22 -36.60 -70.81 -43.80 -4227 4151 -681.59 -1096.52 8.85 475
-100.24 -53.69 -30.28 -36.59 -70.59 -4372 -41.76 -41.38 67773 -1091.37 728 403

ALK Penalties CAL component —InL without CAL Total —InL

122.33 0.00 0.00 0.00 0.00 -3009.66 -14154 -3151.20 RS01 (1952, Ricker)

122.05 0.00 0.00 0.00 0.02 -3010.51 -14363 -3154 14 RS02 (1958, Ricker)

121.82 0.00 0.00 0.00 017 -3009.42 -14357 -3152.99 RS03 (1963, Ricker)

123.12 0.00 0.00 0.00 0.01 -3013.45 -121.44 -3134 89 RS04a (1952, B-H, 90)

124.19 0.00 0.00 0.00 0.04 -3018.56 -104.21 -3122.77 RS05a (1958, B-H, 90)

12431 0.00 0.00 0.00 0.04 -3018.18 -101.91 -3120.09 RS06a (1963, B-H, 90)

139.25 0.00 0.00 0.00 0.01 -3016.26 -105.95 -3122.21 RS04b (1952, B-H, h=0.70)

140.76 0.00 0.00 0.00 0.14 -3018.12 -88.43 -3106.55 RSO05b (1958, B-H, 70)

141.19 0.00 0.00 0.00 045 -3018.14 -99.67 -3117.81 RS06b (1963, B-H, 70)





image5.jpg
) Negative log-likelihood components for various runs.

Run GLMCPUE| ICSEAF | Surv.abun. | Comm. CAL| Survey CAL| Rec. resid ALKs Total
RS01 (1952, Ricker) -200.93 -37.47 -3442 | -150562 | -1504.04 894 122.33 -3151.20
RS02 (1958, Ricker) -202.88 -3772 -3453 | -150721 | -150331 9.44 122.05 -3154.14
RS03 (1963, Ricker) -20271 -36.94 -34.40 -150527 | -1504.15 850 121.82 -3152.99
RS04a (1952, B-H, h=0.90) -183.50 -4025 -3343 | -1509.24 | -150422 1261 12312 -3134.89
RS05a (1958, B-H, h=0.90) -171.99 -36.02 -3262 | -1507.40 | -1511.16 12.19 12419 -3122.77
RS06a (1963, B-H, h=0.90) -167.90 -37.03 -31.98 | -150651 | -151167 10.66 12431 -3120.09
RS04b (1952, B-H, h=0.70) -185.60 -37.66 -3502 | -150655 | -1509.71 13.07 139.25 -312221
RS05b (1958, B-H, h=0.70) -174.03 -3550 -33.40 -1502.98 | -1515.14 1361 140.76 -3106.55
RS06b (1963, B-H, h=0.70) -181.39 -37.48 -3376 | -150852 | -1509.63 11.32 14119 -3117.81

b) Negative log-likelihood components relative to the first row (grey highlight indicates a worse negative log-likelihood)

Run GLMCPUE| ICSEAF | Surv.abun. | Comm. CAL| Survey CAL| Rec. resid ALKs Total
RS01 (1952, Ricker) -200.93 -37.47 -3442 | -150562 | -1504.04 894 122.33 -3151.20
RS02 (1958, Ricker) -195 -025 -0 -159 073 050 -028 -2.94
RS03 (1963, Ricker) -179 053 002 035 -011 045 -051 -179
RS04a (1952, B-H, h=0.90) 17.43 -278 099 -362 -0.18 367 079 1631
RS05a (1958, B-H, h=0.90) 2894 145 180 -178 712 324 1.86 28.43
RS06a (1963, B-H, h=0.90) 33.03 044 244 -0.89 -763 17 198 3111
RS04b (1952, B-H, h=0.70) 15.33 -0.19 -0.60 -0.94 -5.67 412 16.92 28.99
RS05b (1958, B-H, h=0.70) 2690 197 102 264 -11.10 466 18.43 44565
RS06b (1963, B-H, h=0.70) 19.54 -0.01 066 -290 -559 237 18.86 3339
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