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Abstract: A unit stock is a basic assumption in fishery stock assessment. However, the stock always consists of local
subpopulations or spawning subpopulations, among which there is some degree of exchange of individuals. Thus, the stock
is commonly referred to as meta-population. We simulated two subpopulations of chub mackerel (Scomber japonicus) in the
East China Sea and Yellow Sea based on the meta-population concept by setting up 12 scenarios. Using the data derived
from the simulations and the surplus production model, we evaluated the effect of stock management based on 10 schemes,

which involved different assumptions regarding the spatial structure of the stock and management strategies. The spatial
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structure of the stock was represented as 1) a meta-population, 2) two independent subpopulations or, 3) a unit stock. For
management strategies, we focused on two methods of allocating the catch among the subpopulations: 1) assigning the catch
in proportion to the biomass of each subpopulation or 2) assuming that the catch was uniform among the subpopulations by
ignoring the spatial structure of the stock. Our results showed that (1) the maximum sustainable yield and the biomass at
maximum sustainable yield could be achieved when there was little uncertainty in the CPUE and when the scheme was based
on a meta-population assumption. However, the extinction probability of the stock increased with degradation of quality of
the CPUE. (2) If we assumed there were two independent subpopulations by ignoring the exchange among the
subpopulations, the stock was overfished and was not sustainable. (3) If the assessment and management was based on a
unit stock assumption, the stock was either overfished or underexploited, depending on which CPUE was used as the
abundance index of the stock, the methods of allocating catch along the subpopulations, and biological parameters such as
the carrying capacity, intrinsic growth rate, and migration matrix. If the CPUE time series partially represented the trend of
the biomass of the stock, for example by only representing the biomass of one of the subpopulations, there was a 100%
probability of extinction under a certain situations. If the CPUE correctly reflected the dynamics of the biomass of the whole
stock and the catch was assigned according to the biomass of each subpopulation, the effect of stock management was similar
to (1), but it was suboptimal because the maximum sustainable yield could not be achieved. However, if the catch was
allocated by ignoring the spatial structure of the stock, there was also a 100% probability of extinction under some
situations. Therefore, to perform stock assessment and management for meta-populations, we recommend: ( A) if enough
information regarding subpopulations for stock assessment can be collected and there is little uncertainty in the observed
data, the assessment and management of the stock should be based on a meta-population assumption. Otherwise, (B) a unit
stock can be assumed but a more conservative management strategy should be adopted and a TAC (Total Allowed Catch )
based on the spatial structure of the stock, i.e., the catch is allocated according to the abundance of the subpopulations, is
needed to keep the fishery sustainable. ( C) Before making a decision, the assessors or managers should conduct a
management strategy evaluation to minimize management risk by evaluating the rules of management and taking into account
the uncertainty in our understanding of the ecology of the species, collecting data, and assuming or estimating the

parameters of the stock assessment model.

Key Words: chub mackerel ; meta-population; stock assessment; fishery management; risk analysis
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Table 1 Parameters for 12 simulation scenarios

e T A TP PR AR B R
Scenarios  ehange v K107t r Pl MY P
matrix ST SII SI SII /10%t Bysy /107t

1 (€] 0.05 155 155 0.88 0.88 68.2 155

2 0.25 155 155 0.88 0.88 68.2 155

3 ®x2.5 0.05 155 155 0.88 0.88 68.2 155

4 0x2.5 0.25 155 155 0.88 0.88 68.2 155

5 Q] 0.05 155 120 0.88 0.88 60.5 137.5

6 Q) 0.25 155 120 0.88 0.88 60.5 137.5

7 0x2.5 0.05 155 120 0.88 0.88 60.5 137.5

8 0x2.5 0.25 155 120 0.88 0.88 60.5 137.5

9 Q] 0.05 155 155 0.88 0.80 65.1 155

10 Q) 0.25 155 155 0.88 0.80 65.1 155

11 0x2.5 0.05 155 155 0.88 0.80 65.1 155

12 0x2.5 0.25 155 155 0.88 0.80 65.1 155

CV . Coefficient of Variability; K. Carrying capacity; r; Intrinsic growth rate; SI. West East China Sea Population; SII. West Gotd Islands

Population; MSY: Maximum Sustainable Yield; Bygy: Biomass at Maximum Sustainable Yield; ® A2 0 [ exchange matrix
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Table 2 Definition of exchange matrix @
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Table 3 The extinction probability of the two subpopulations

VES AL Scenarios

Schemes 1 2 3 4 5 6 7 8 9 10 11 12

A SI 0.00  0.34 0.00  0.54 0.00 0.49 0.00 0.44  0.00  0.40 0.00  0.64
sl 0.00  0.07 0.00  0.26 0.00 0.32 0.00 022  0.00 0.9 0.00  0.42

B SI 0.00  0.53 1.00  0.95 1.00 0.76 1.00 096  0.00  0.60 1.00 0.9
SIt 0.00  0.17 1.00  0.96 1.00 0.91 1.00 0.97 0.00  0.31 1.00 0.9

Cl1 SI 1.00  0.88 .00 0.99 1.00 0.99 0.99 0.95 1.00 098 .00 0.99
sl 1.00  0.89 1.00 0.9 1.00 0.99 0.99 0.95 1.00 098 .00 0.9

c2 SI 1.00  0.80 1.00 1.00 1.00 0.95 0.99 0.95 1.00 091 1.00  0.99
sIt 1.00 098 1.00 1.00 1.00 1.00  0.99 0.97 1.00 1.00 1.00 1.00

D1 SI 0.00  0.00 0.00  0.03 1.00 0.92 0.00 0.11 0.00  0.04 1.00  0.77
Sl 0.00  0.00 0.00  0.04 1.00 0.92  0.00 0.11 0.00  0.05 1.00  0.77

D2 SI 0.00  0.00 0.00  0.05 0.00 0.38 0.00 0.09 0.00  0.02 1.00  0.80
Sl 0.00  0.00 0.00  0.18 1.00 1.00 1.00 0.81 1.00  0.45 1.00  0.98

El SI 0.00  0.07 0.00  0.08 1.00 0.77 1.00 0.71 0.00  0.18 .00 0.78
S| 0.00  0.06 0.00  0.09 1.00 0.76 1.00 0.71 0.00  0.18 .00 0.78

E2 SI 0.00  0.03 0.00  0.12 0.00 0.53 1.00 070  0.00  0.10 1.00  0.79
SI 0.00  0.31 0.00  0.46 1.00 0.92 1.00 0.82  0.99 0.67 1.00  0.90

F1 SI 0.00  0.04 0.00  0.08 0.00 0.49 0.00 0.27 0.00  0.16 0.00  0.54
S| 0.00  0.04 0.00  0.08 0.00 0.49 0.00 0.27 0.00  0.16 0.00  0.55

F2 SI 0.00  0.02 0.00 010  0.00 020  0.00 0.25 0.00  0.11 0.00  0.56
Sl 0.00  0.20 0.00  0.26 1.00 0.73 1.00 0.56  0.00  0.48 0.76  0.72

RGO 5—8 5z THLIE B 1—4, HoFp RE
SILHY K AP (R 1), EBIEL 5—8 T, A,
Cl 5 C2 J BRI HE R 4 3R 55 45 L S EAE L 1—4
B AN AE T SRS 1 AR b, ZERLS 2L 5

T,B.D1.E1 Jy PR RE ) D2 E2 . F2 /7 R AyF
#E SIL B T 1009% K 48, b CPUE XN 58 22 14 728 K
BRFERE oL 6 F R B.D1.D2 E1 \E2 . F2 %
(AR I 4 A5 T REARG , AEATS 4 35 A 558 v K T A8
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TE K 4 R A 25 S SRS I 1—4 2800, AN TR
T EHUAENL 9, D2 B2 T AR S T 99%
DAL f R R R 4o DU I 11, D1, D2 E1 5 E2

T PRREEXS B 1009% () FREE K 46 %  F2 A A
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MR Fo MEN B ® B AR, % 07 L R
KA AT AR B TR, o D1 5 F1 7 A b
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F4 10a EEHTEHHIHFE/10%

Table 4 Averaged catch during 10 years management period for each Schemes and Scenarios

B goiht Ji% Schemes
Scenarios Statistic A B C1 c2 D1 D2 El £2 1 2
1 S 68.2 74.3 57.7 56.1 64.4 64.4 67.0 67.0 66.1 66.1
2.50% 67.5 73.5 55.8 55.0 64.3 64.3 66.7 66.7 65.8 65.8
97.50% 68.9 75.1 59.3 57.8 64.5 64.5 67.3 67.3 66.4 66.4
2 S 63.3 65.0 52.4 51.2 65.3 65.3 68.5 67.1 67.6 66.7
2.50% 31.7 44.0 30.0 29.9 62.2 62.2 62.7 62.7 62.5 62.4
97.50% 75.9 76.8 77.1 69.3 69.1 69.1 76.7 71.0 76.3 70.9
3 -y 67.0 40.5 32.7 31.2 60.0 60.0 63.8 63.8 61.8 61.8
2.50% 65.8 39.7 32.1 30.8 59.9 59.9 63.6 63.6 61.4 61.4
97.50% 68.2 41.2 33.1 31.5 60.1 60.1 64.1 64.1 62.1 62.1
4 T 53.2 41.3 32.1 31.2 62.6 61.3 64.5 61.5 61.8 60.2
2.50% 20.5 24.8 22.9 23.7 58.6 55.1 50.5 45.4 38.0 36.3
97.50% 73.3 70.4 49.6 44.2 71.8 65.2 72.4 65.4 71.9 65.4
5 1 57.3 48.9 29.6 32.9 40.8 433 40.8 43.3 58.5 43.7
2.50% 56.9 475 29.4 32.3 39.8 432 39.1 43.2 57.7 433
97.50% 57.7 50.7 30 33.4 42.1 43.4 4.6 435 59.3 44.6
6 Ty 49.9 45.4 29.5 32.0 41.0 41.3 38.9 38.3 46.3 43.7
2.50% 32.2 32.1 21.9 22.8 28.5 31.4 21.5 22.4 26.8 29.3
97.50% 60.3 59.8 4.8 43.7 59.6 452 59.8 51.6 59.6 52.2
7 R 53.6 27.5 18.5 19.1 52.5 46.4 27.0 26.5 51.8 46.0
2.50% 53.3 27.2 18.2 18.8 52.3 46.2 25.0 24.1 51.4 45.3
97.50% 53.9 28.0 18.5 19.1 52.6 46.5 28.8 27.9 52.1 47.8
8 S 46.1 28.2 19.5 19.6 51.8 44.9 31.4 29.8 45.2 41.1
2.50% 24.6 20.5 14.1 14.8 39.2 34.5 16.8 16.4 23.3 23.4
97.50% 56.7 46.4 47.3 45.2 55.3 51.2 54.2 49.8 54.7 50.3
9 Ty 64.8 71.0 43.9 45.0 64.6 63.6 63.5 62.8 61.3 61.3
2.50% 64.0 70.5 43.0 44.2 64.3 63.4 63.1 62.4 60.8 60.8
97.50% 65.5 71.6 45.1 45.6 64.9 63.7 63.8 63.0 61.7 61.7
10 Ty 59.9 60.7 41.7 41.9 63.7 62.0 62.3 58.5 60.0 58.0
2.50% 34.5 37.7 25.2 25.3 59.2 57.8 36.3 37.9 31.1 30.7
97.50% 70.7 71.5 68.1 57.2 70.2 64.1 70.8 63.0 69.8 63.0
11 R 60.7 34.1 24.5 24.4 51.8 40.6 40.0 35.5 56.8 51.7
2.50% 60.2 33.6 24.1 24 50.6 40.4 35.1 32.4 52.9 46.7
97.50% 61.1 34.5 24.8 24.7 53.4 40.8 45.6 38.6 59.4 55.7
12 - 48.3 32.2 23.4 23.3 49.2 40.9 36.8 33.8 45.2 41.1
2.50% 25.6 21.3 17.8 17.8 32.8 31.5 19.1 19.4 22.6 23.1
97.50% 64.1 46.2 31.6 30.9 61.8 53.8 60.8 55.6 61.2 55.1

2.5%%55 97.5% R %;2.5% and 97.5% were quantile for each statistic; Mean was the average of the statistic
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Table 5 The total biomass for each Schemes and Scenarios after ten years management

B gt J7% Schemes

Scenarios  Statistic A B Cl c2 DI D2 El E2 Fl F2
1 44 17.1 11.4 0.0 0.0 18.2 16.4 16.9 14.3 17.5 15.2
2.50% 16.6 10.2 0.0 0.0 18.0 16.3 16.7 13.9 17.2 14.9
97.50% 17.5 12.3 0.0 0.0 18.3 16.5 17.2 14.6 17.7 15.5

2 Sy 11.7 7.3 0.9 0.9 17.4 15.5 13.9 11.5 15.0 12.7
2.50% 0.9 0.0 0.0 0.0 14.9 11.5 0.0 0.0 0.0 2.2

97.50% 18.9 17.9 12.9 7.8 18.9 17.6 19.0 17.5 19.1 17.7

3 -1 16.4 0.0 0.0 0.0 18.1 15.2 16.5 10.6 17.7 13.7
2.50% 15.5 0.0 0.0 0.0 17.9 15.1 16.2 10.1 17.5 13.3
97.50% 17.1 0.0 0.0 0.0 18.3 15.3 16.7 11.1 17.9 14.1

4 Ty 8.4 0.5 0.1 0.0 15.6 11.6 13.1 7.7 14.6 10.4
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 18.8 9.2 0.0 0.0 18.7 16.1 18.1 15.0 18.7 16.2

5 - 13.7 0.0 0.0 0.0 0.0 2.7 0.0 2.7 10.0 7.5
2.50% 13.2 0.0 0.0 0.0 0.0 2.2 0.0 1.6 7.4 7.2
97.50% 14.1 0.0 0.0 0.0 0.0 3.3 0.0 3.5 12.1 7.8

6 Ty 7.1 1.4 0.1 0.2 0.7 2.6 2.9 3.3 7.1 7.0
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 16.2 12.2 0.0 3.1 11.6 7.9 16.6 14.7 17.6 16.3

7 Ty 13.7 0.0 0.1 0.1 13.5 5.4 0.0 0.0 14.0 5.5
2.50% 13.4 0.0 0.0 0.0 13.2 5.2 0.0 0.0 13.5 5.0
97.50% 14.1 0.0 0.0 0.0 13.7 5.6 0.0 0.0 14.5 6.1

8 iy 7.8 0.5 0.7 0.6 10.5 5.1 4.0 2.9 10.4 7.4
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 16.7 11.6 16.8 13.6 15.9 12.9 17.2 15.7 18.0 16.8

9 Fy 16.1 6.4 0.0 0.0 13.7 8.3 15.7 8.9 17.3 12.6
2.50% 15.4 4.8 0.0 0.0 13.3 8.1 15.3 8.7 16.9 11.8
97.50% 16.6 7.8 0.0 0.0 14.1 8.5 16.1 9.1 17.6 13.5

10 T 10.3 5.0 0.2 0.3 13.1 9.5 11.1 8.0 12.7 9.5
2.50% 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0
97.50% 18.1 16.4 0.1 4.5 17.8 14.6 18.0 15.5 18.4 16.3

11 Ty 15.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.1 6.4
2.50% 14.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.8 2.7
97.50% 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.0 14.2

12 -y 5.9 0.1 0.1 0.1 2.1 0.7 2.8 1.6 6.5 4.5
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 17.8 0.0 0.0 0.0 15.3 6.7 17.5 14.2 18.7 16.6

2.5%%5 97.5% jﬂﬁ)’fﬁﬁl, 2.5% and 97.5% were quantile for each statistic; Mean was the average of the statistic

R6 TEF, MEFEEHMNT 2 B RER R

Table 6 The extinction probability of the two subpopulations under F, fishing control rule

WiE S R B Scenarios
Schemes 1 2 3 4 5 6 7 8 9 10 11 12
A S 0.00  0.24 0.00  0.41 0.00 0.19 0.00 0.21 0.00  0.21 0.00 0.39
S| 0.00  0.10 0.00 030  0.00 0.09 0.00 0.19 0.00  0.03 0.00 0.28
B Sl 0.00  0.32 .00 0.83 0.00 0.23 1.00 0.85 0.00  0.30 1.00 0.92
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% R BL Scenarios

Schemes 1 2 3 4 5 6 7 8 9 10 11 12
S| 0.00  0.00 .00 0.81 0.00 021 .00 089 000  0.00 1.00 0.95
cl SI 0.76  0.67 1.00  0.98 .00 095 099  0.95 .00 0.84 1.00 0.99
S| 079  0.66 .00 098 .00 095 099 095 .00 0.85 1.00 0.99
c2 SI 0.00  0.56 100 099 098 064 099  0.94 1.00  0.68 1.00 0.99
SII .00 0.85 .00 0.99 1.00 .00 099 096 .00 0.99 1.00 0.99
DI SI 000 000 000 000 000 040 000 000 000  0.01 0.00 0.18
SII 000 000 000 000 000 040 000 000 000 0.0l 0.00 0.18
D2 SI 000 000 000 00l 000 005 000 000 000 0.1 0.00 0.20
SII 000  0.00 000  0.04 100 097 000 021 0.00  0.08 1.00 0.86
El SI 0.00  0.01 000 003 000 054 1.00 061 000 007 058 0.63
SII 0.00  0.01 000 003 000 054 .00 0.61 0.00 007 059 0.64
E2 SI 000 000 000 003 000 028 100 058 000 005 073 0.64
SII 000 005 000 0.10 .00 0.85 .00 076  0.00 0.2 1.00 0.82
F1 SI 000 000 000 005 000 021 000 010 000  0.09  0.00 0.35
SII 0.00  0.01 000 005 000 022 000 010 000 009  0.00 0.35
F2 SI 000 000 000 005 000 006 000 007 000 0.07  0.00 0.36
SII 000 003 000 0.9 1.00  0.62 0.00 036 000 0.18  0.00 0.60

3 yBCA P, WX C2.D2 F2 5 F2 R, EHE

Bl AR A T SR A B A B LS A X
AR B IR AT PEAE Y L HET, AR EIg H
AREGFER 0 2 2 ZRHRLIA ) R B AIET
B AR EE (R EAT G R b ke = 4H R 5cHE
PRt H AR FH sh 28 7= s B AR 9% U AT A A
Hif, HTHARBHEREA R (K) ™  NEEK
R(r) P A A S W B SRS B A, R
(KBt fify fr 7= e 5080 O B A (X 43 H AR R 5 0 fify
( Scomber australasicus) ,FF H A H 5545 F K ol i X
F4) H A B e 455 0 3 AR O A A B SR AR B O
PR A SO DL 1 55 S B AR | T H AR 68 1) o 8 )
AN AE I I AN 15 15 AR S J s TR 11 223 ] &5 4 o
Ol PR PR PTA 55 48 B R ) B2 4 P R W DT 1)
P (MSE ) " |

WALE TSR A SEBINFRIE -8 HE
B BT AR A5 M) oA, (B T PSR, (R 2200
TR 25 (B A2 e, C1.D1E1.F1,C2.D2 E2,
F2 JEHK B AR BR R IR R S — AR EE,C D E 5
F 2 S T#EEE T AR CPUE,C.D.E 1Y
CPUE ¥ i A e sh 545 B3 F J7 %/ CPUE
AE W0 S WA P s S48k, XFF C1.D1.E1 5
F1 %GB T2 T AR AR 1 2 8] 45 ke -4 Lk 41

2 W TP 19 25 () 5 4 1T 22 50 3 B A 5 4

24 CPUE WEIN 152 22 B /MG LR, A J7 R REIR1S
MSY (£ 7),10a Ja =Y E R Tl By (£ 1,F
5), {HFf CPUE WL 5 2236 K, A J7 ZERh I K 46 %
K HRCR R B IE (£ 3—FK 5)

B .C1.,C2 & BfEAE it BT &, BAT KA ol
MR, D1 D2 E1 5 E2 FEMFHF K4
K.r P Msc e ES80CH X, DI 5 D2 E1 5
E2 S50 71 58 45— B0, (0 H R K 4 AR
Yol M 10a S5 A i, D1 E1 5 AR 435
EF D2 E2 HZE, WEHIEN 1,01 5 D2 HE
ARl B i 8 4 — 5, (H 10a J A&, D1 Jr
ERERT D2(£4,%£5),

Fl H%E5 A FEEM, YWARHAE 100% /Y Fh
K T T 2 WA AT RE S OB 100% K 4
(SMBESECE ) W0 D1 J7 EBAEBAUE ML 5 11 I,
BIFEFIHE 100% K4, BIR F1 TR EHFF A
S ANBERTS MSY (3R 7) (B A K 4 R HA
ZREES I AR A TRBRITE,
RN B R L, (H RE SR AT S e S A B R AE 4L
P IR S BSOS B B, AR AR T L R
WA — R HE AT G IR ITAR AT W] 4252, (H 06 50K i 55
SRR A RIS AT B, PR F2 5 R
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Table 7 The catch for each Schemes and Scenarios in last year of ten years management period

BRI Goibht 7% Schemes
Scenarios  Statistic A B cl c2 D1 D2 El E2 F1 F2
1 Ty 68.2 74.3 0.0 0.0 65.0 65.0 67.0 67.0 66.1 66.1
2.50% 67.5 73.6 0.0 0.0 64.9 64.9 66.7 66.7 65.8 65.8
97.50% 68.9 75.1 0.0 0.0 65.1 65.1 67.3 67.3 66.4 66.4
2 iy 52.1 47.3 11.0 10.1 65.8 65.8 65.2 59.2 65.6 61.6
2.50% 1.9 0.0 0.0 0.0 63.5 63.5 0.0 36.4 9.3 36.5
97.50% 75.7 76.5 76.6 63.6 69.6 69.6 75.7 70.8 76.0 70.7
3 Ty 68.2 0.0 0.1 0.0 62.0 62.0 63.8 63.8 62.0 62.0
2.50% 67.0 0.0 0.0 0.0 61.8 61.8 63.6 63.6 61.8 61.8
97.50% 69.5 0.0 0.0 0.0 62.2 62.2 64.1 64.1 62.1 62.1
4 1y 32.9 3.8 0.6 0.3 62.5 57.9 60.3 48.8 59.5 54.2
2.50% 0.0 0.0 0.0 0.0 34.4 3.2 0.0 0.0 0.0 0.0
97.50% 74.5 68.9 0.0 0.0 71.9 68.2 71.6 65.3 71.8 65.9
5 T 60.5 0.1 0.0 0.0 0.0 325 0.0 32.5 59.5 29.8
2.50% 60.3 0.0 0.0 0.0 0.0 32.3 0.0 322 59.1 29.5
97.50% 60.7 0.0 0.0 0.0 0.0 32.7 0.0 32.9 60.0 30.0
6 T 36.0 13.1 0.9 2.2 5.5 21.7 14.4 18.2 30.7 33
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 74.5 61.3 0.0 32.9 60.3 33.2 61.4 60.8 64.0 63.7
7 T 60.5 0.0 0.3 0.3 57.4 28.7 0.0 0.0 56.4 28.2
2.50% 60.0 0.0 0.0 0.0 57.4 28.7 0.0 0.0 56.3 28.1
97.50% 60.9 0.0 0.0 0.0 57.5 28.7 0.0 0.0 56.6 28.3
8 - 37.5 2.5 2.7 2.4 52.6 34.5 16.9 14.4 42.1 34.9
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 71.5 55.0 55.1 54.2 58.9 57.6 60.9 60.9 60.0 60.0
9 Ty 65.1 70.9 0.0 0.0 68.6 58.6 63.5 56.4 61.6 61.6
2.50% 64.6 70.5 0.0 0.0 68.2 54.8 63.1 49.6 61.5 61.5
97.50% 65.7 71.6 0.0 0.0 69.1 62.3 63.8 62.3 61.7 61.7
10 -4 48.9 38.7 2.1 4.4 65.7 56.0 54.4 2.4 54.4 47.2
2.50% 0.0 0.0 0.0 0.0 15.5 33.4 0.0 0.0 0.0 0.0
97.50% 73.3 71.4 47.8 37.8 79.7 69.9 70.7 63.6 70.9 67.4
11 -1 64.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.6 38.6
2.50% 64.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.7 29.2
97.50% 65.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 59.7 58.1
12 Ty 27.4 0.5 0.3 0.2 15.9 9.0 13.8 10.4 28.1 23.1
2.50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97.50% 81.1 0.0 0.0 0.0 61.8 47.3 63.5 63.1 67.7 67.4

2.5%%Y5 97.5% M43 %0;2.5% and 97.5% were quantile for each statistic; Mean was the average of the statistic

TEZR O HARBRSERITAL th, BARBRIGBREE Il B ASBRIEA T RERITAS LB B, AR g9 5
L —FPRE, PRILBAEDY SRUEEAECRE R BB IR T H AR S K U X 7 A (H
SRRSO VLT ) 4B 7 i &% CPUE B XAl CPUE #dii ok A v B (B ) R AL KT > [l ) ¥l £
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