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F 1. FELET VORIICEIT D AIC OFE RIS L OHEEH
LB
BRI NTZET IV AIC logLik deviance df.resid
Year +Month + Chiki+ (Ship)+ (FA) + (YearX
Month) + (YearXFA) + (YearXShip) + (MonthX  21031.3 -10468.6 20937.3 42307
FA) + (ShipXFA)
Random effects:
Conditional model:
Groups Name Variance Std.Dev.
FA (Intercept) 1.3231 1.1502
Ship (Intercept) 0.1815 0.426
Year:Month (Intercept) 0.3937 0.6275
Year:FA (Intercept) 0.5667 0.7528
Year:Ship (Intercept) 0.2181 0.467
Month:FA (Intercept) 0.8627 0.9288
Ship:FA (Intercept) 0.1519 0.3897

Number of obs: 42354, groups:
FA, 110; Ship, 28; Year:Month, 310; Year:FA, 1477; Year:Ship, 376; Month:FA, 716; Ship:FA, 1146

Conditional model:

(Intercept)
Year1998
Year1999
Year2000
Year2001
Year2002
Year2003
Year2004
Year2005
Year2006
Year2007
Year2008
Year2009
Year2010
Year2011
Year2012
Year2013
Year2014
Year2015
Year2016
Year2017
Year2018
Year2019
Year2020
Year2021
Year2022
Month2
Month3
Month4
Month5
Month6
Month7
Month8
Month9
Month10
Month11l
Month12
Chikill
Chiki31l
Chiki34

Estimate
2.35681
0.60184
0.19056
0.67611
0.61801
0.54567
0.57322
1.09048
0.86723
0.34454
0.83787
1.49288
1.42302
1.20606
0.45012
0.90414
1.49552
0.95497
0.07254
0.40541
0.58368
0.84199
0.45673
0.49754
0.83231
0.38983

0.2485
0.31682
0.6833
0.36271
0.3656
2.20346
3.44994
1.88003
0.86846
0.66701
0.83439
-1.06665
-1.85401
-2.45294

Std. Error
0.37475
0.36361

0.3598
0.37012
0.38583

0.3846
0.38485
0.38908
0.39004
0.38107
0.38823
0.41524
0.42692
0.42396
0.40841
0.41474
0.44179
0.42297

0.4287
0.44332
0.43875
0.45597
0.43976
0.45498
0.46292
0.45326
0.28927
0.29161
0.29209
0.28954
0.29842
0.70663
0.82652
0.33921
0.30511
0.30235
0.30397
0.46023
0.22956
0.41231

z value
6.289
1.655

0.53
1.827
1.602
1.419
1.489
2.803
2.223
0.904
2.158
3.595
3.333
2.845
1.102

2.18
3.385
2.258
0.169
0.914

1.33
1.847
1.039
1.094
1.798

0.86
0.859
1.086
2.339
1.253
1.225
3.118
4.174
5.542
2.846
2.206
2.745

-2.318
-8.076
-5.949

Pr(>[z)

<0.0001

0.097882
0.596365
0.06774

0.109209
0.155962
0.136372
0.005067
0.026185
0.365921
0.030914
<0.0001

<0.0001

0.004445
0.270413
0.029258
<0.0001

0.02396

0.865636
0.36046

0.183411
0.064807
0.298992
0.274152
0.072183
0.389753
0.390296
0.277282
0.019318
0.210304
0.220529
0.001819
<0.0001

<0.0001

0.004421
0.027378
0.006051
0.020468
<0.0001

<0.0001

*kk

*kk

Signif. codes: 0 “****0.001 “**>0.01 “*”0.05 0.1 “" 1
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2Bk it
BN NT-ET IV AlC logLik deviance df.resid
Year +Month + Chiki+ (Ship)+ (FA) + (Year
XMonth) + (YearXFA) + (YearXship) +  180642.7 -90273.3  180546.7 37460
(MonthXFA) + (ShipXFA)
Random effects:
Conditional model:
Groups Name Variance  Std.Dev.
FA (Intercept) 0.10525 0.3244
Ship (Intercept) 0.01005 0.1002
Year:Montt (Intercept) 0.37372 0.6113
Year:FA  (Intercept) 0.2398 0.4897
Year:Ship (Intercept) 0.02313 0.1521
Month:FA (Intercept) 0.13893 0.3727
Ship:FA  (Intercept) 0.01483 0.1218

Number of obs: 37508, groups:

FA, 106; Ship, 28; Year:Month, 310; Year:FA, 1416; Year:Ship, 376; Month:FA, 695; Ship:FA, 1070

Conditional model:

Estimate
(Intercept) 1.43981
Year1998 0.2945
Year1999 -0.40109
Year2000 0.35522
Year2001 0.13627
Year2002 0.27492
Year2003 0.32143
Year2004 0.40114
Year2005 0.24863
Year2006 -0.3041
Year2007 0.28805
Year2008 0.40132
Year2009 0.17698
Year2010 -0.35977
Year2011 -0.73097
Year2012 -0.31342
Year2013 -0.34873
Year2014 -1.07946
Year2015 -1.42314
Year2016 -1.81343
Year2017 -2.24727
Year2018 -0.93539
Year2019 -1.5772
Year2020 -0.5079
Year2021 -0.45072
Year2022 -0.69956
Month2 -0.18414
Month3 -0.19157
Month4 -0.16325
Month5 0.15596
Month6 0.30749
Month7 0.1652
Month8 0.46234
Month9 0.86413
Month10 0.64365
Month11 0.15943
Month12 0.40968
Chikill -1.43017
Chiki31 -0.68539
Chiki34 -0.68947

Std. Error

0.23983
0.27518
0.27472
0.2762
0.28501
0.28029
0.28389
0.27992
0.27963
0.27922
0.27904
0.28139
0.28204
0.28204
0.28269
0.2829
0.28406
0.28344
0.286
0.28991
0.28566
0.28735
0.201
0.29297
0.29432
0.29768
0.19164
0.19189
0.1915
0.19137
0.19274
0.24863
0.25379
0.1963
0.19311
0.19358
0.19348
0.16369
0.05989
0.11564

z value

6.004
1.07
-1.46
1.286
0.478
0.981
1.132
1.433
0.889
-1.089
1.032
1.426
0.627
-1.276
-2.586
-1.108
-1.228
-3.808
-4.976
-6.255
-7.867
-3.255
-5.42
-1.734
-1.531
-2.35
-0.961
-0.998
-0.852
0.815
1.595
0.664
1.822
4.402
3.333
0.824
2117
-8.737
-11.444
-5.962

Pr(>lz)
<0.0001
0.284512
0.144289
0.198409
0.632553
0.326681
0.257526
0.151842
0.373921
0.276105
0.301934
0.15381
0.530339
0.202092
0.009717
0.267914
0.219567
0.00014
<0.0001
<0.0001
<0.0001
0.001133
<0.0001
0.082978
0.125679
0.018773
0.336621
0.318094
0.393941
0.415076
0.110629
0.506391

*kk

*%k

*kk

*k*k

*kk

*kk

*%

FhKk

0.068495 .

<0.0001
0.000859
0.410186
0.034221
<0.0001
<0.0001
<0.0001

*kk

*k*k

*

*kk

FkKk

*kk

Signif. codes: 0 “***’(0.001 “**0.01 “**0.05°>0.1 "1
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# 2. ANOVA # (Typelll)

1B

Anova table (typelll)

FRA-SA2023-SC15-101

Chisq  Df r(>Chisq)

Intercept  39.552 1 <0.0001 ***
Year 78.258 3 <0.0001 ***
Month 56.288 11 <0.0001 ***
Chiki 40.344 25 0.0269 *
2B

Anova table (typelll)

Chisq  Df r(>Chisq)

Intercept
Year
Month
Chiki

36.045 1 <0.0001 ***
189.089 3 <0.0001 ***
61.729 11 <0.0001 ***
317.132 25 <0.0001 ***

3. BB EEBEEOET AN ST AlCe (AL 547)

1B 2B
rank n formula_binom Ioglik_b formula_gamma loglik_ga loglik_tot AlCc
inom mma al
Year+Month + Chiki + (Ship) + (FA) + Year+Month + Chiki + (Ship) + (FA) + (Year
1 42354 (YearXMonth) + (YearXFA) + (YearX -10469 XMonth) + (YearXFA) + (YearXShip) + -90273 -100742 201674
Ship) + (MonthXFA)+ (ShipXFA) (MonthXFA)+ (ShipXFA)
Year+Month + (Ship) + (FA) + (YearX Year+Month + Chiki + (Ship) + (FA) + (Year
2 42354 Month) + (YearXFA) + (YearXShip) + -10489 XMonth) + (YearXFA) + (YearXShip) + -90273 -100762 201708
(MonthXFA)+ (ShipXFA) (MonthXFA)+ (ShipXFA)
Year + Chiki + (Ship) + (FA) + (YearX Year+Month + Chiki + (Ship) + (FA) + (Year
3 42354 Month) + (YearXFA) + (YearXShip) + -10498 XMonth) + (YearXFA) + (YearXShip) + 90273 -100772 201711
(MonthXFA)+ (ShipXFA) (MonthXFA)+ (ShipXFA)
Year+ (Ship) + (FA) + (YearXMonth) + Year+Month + Chiki + (Ship) + (FA) + (Year
4 42354 (YearXFA) + (YearXShip) + (MonthX -10518 XMonth) + (YearXFA) + (YearXShip) + -90273 -100791 201744
FA)+ (ShipXFA) (MonthXFA)+ (ShipXFA)
Year+Month + Chiki + (Ship) + (FA) + Year+Month + Chiki + (Ship) + (FA) + (Year
5 42354 (YearXMonth) + (YearXFA) + (YearX -10469 XMonth) + (YearXFA) + (YearXShip) + -90302 -100771 201710

Ship) + (MonthXFA)+ (ShipXFA)

(MonthXFA)+ (ShipXFA)
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a) W% 54 (2018~20224F) @ / 2 F /L CPUE L iE#E(L CPUE D744 U &85 /)
WX O, b) =4k CPUE (standard) & / X7/ CPUE (nominal) 38X Wa) T
o~ LT Tl 2 A4 U S8 2/NEX O KAEE RSN L 72356 0 CPUE O #IfHE D21k
a) TMEREEZAELSEL/NEXE LT, RATIDNRbEENKE S AHI~EDIZHES

THBIT/NEL< /2D, b) /IF/V CPUE 205 a) TRULEEEZAEL SEL/NERE
stepl~stepd &\ D Bl = L IZBRAN L T2 FEO CPUE OHIRFHEDOZE(L &/~ T, il 21% 2022
1%/ 2L CPUE 3 5.055 TH H DK L, HH L72FEHE(L CPUE (RI(LL T 7
UVME) 131851 E DN, EHEEORKEI W 16 HEX DO KUEE RV T CPUE OHIFHE A
%Jr%@“é& 421312, EHIZEIND R2WEXOKREZERS & 3.141 12, 19 OKAEEFR
< L 1.50312, 21 MR DOAREZERS & 1.923 & (L CPUE @ 1.851 (243K Z & 034y
N5,

a)
F /NIEX (SA)
2018 21 22 19 20 17
2019 16 19 22
2020 16 22 17
2021 16 19 22 17
2022 16 22 19 21 17
b)
A standard  nominal stepl step2 step3 step4

2018| 1.535 2.964 2.523 1921 1390 1414
2019| 0.749 1.529 1.420 1.273 0.892 0.896
2020| 2.375 4.803 3.050 2403 2372 2370
2021 2.272 4.045 3.158 2580 2330 2324
2022| 1.851 5.055 4.213 3.141 1503 1923
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#5 T4 TRLESFECBITL/NNEX OV T4 X, 7 )L CPUE, Tilll
CPUE. / 2 7 /L CPUE & FE#E{t, CPUE D7
WS (2018~2022 ) IZOWTRT, FFELBEL T, WAL VAR S
DREVVNERZ R L, WAL PN 2&HE2RT (Fda LT 2), Bl
ETAED 2022 X ED B 16 K° 22 & F o 7o/ NEIX CTHEGH)R E 85 &1 01T 5
NTeHEN ) IF NV CPUEZ RS LTNDHEEX LD,

a) 20184F b) 20194
difference difference
sample nominal redict between sample nominal redict between
INBE : P L P L nominal TN . P L pr L nominal
size density density size density density
and and
standard standard
17 3 0.948 0.351 -0.440 17 1 0.000 0.000 -0.559
16 79 3.086 2.825 0.428 16 50 3.079 3.337 0.847
18 104 0.338 0.243 -0.656 18 104 0.450 0.362 -0.188
20 29 1.434 1.151 -0.126 20 11 0.353 0.400 -0.257
19 201 2.959 1.787 0.319 19 212 1.764 1.471 0.458
21 142 5.475 4.142 0.889 21 114 1.356 1.174 0.298
22 293 3.378 3.613 0.546 22 267 1.601 1.604 0.397
¢) 20204F d) 20214
difference difference
. . between between
. sample nominal predict . . sample | nominal predict .
INBE : - - nominal INEE - - nominal
de d . . .
size nsity ensity and size density density and
standard standard
17 1 15.859 2.101 1.608 17 1 3.903 0.655 0.405
16 88 17.725 16.774 1.713 16 115 0.318 0713 1.149
18 153 2.762 2.106 0.109 18 174 2.976 2.387 0.195
20 7 2.500 3.368 0.036 20 11 0.244 0.465 -0.967
19 164 3124 2.753 0.200 19 161 5.038 4.423 0.613
21 112 0.729 0.986 -0.669 21 89 1.307 1.367 -0.350
22 212 4.385 4.281 0.467 22 248 2.857 2.866 0.165
e) 20224F
difference
) inal edict between
| S | e | B o
ty ty and
standard
17 2 9.365 2.103 1.291
16 112 9484 9.139 1.302
18 138 2.031 1.611 0.061
20 23 0.623 0429 -0.564
19 175 5.333 5648 0.798
21 71 0.538 0.607 -0.617
22 180 6.647 6316 0.987
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