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Appendix A 

Cumulative distribution function can completely describe the probability 
distribution of a random variable x, which was used to represent the probability that x 
was smaller than or equal to a given value y. The probability that x is in the semi-closed 
interval (a, b; where a<b) can be calculated according to the distribution function. The 
cumulative probability of a given value of y can be calculated, and CDF was used in 
determining the probability that random observations taken from the population will be 
less than or equal to a specific value. The CDF can be used to determine the probability 
that an observation is greater than a specific value or within an interval. Therefore, this 
method can be used in predicting the specific value of the P. trituberculatus recruitment 
at a certain probability level and can be used in calculating its distribution range. This 
method is extremely helpful in expressing the probability of data points appearing in a 
certain interval. The true cumulative distribution function at the time of the cumulative 
distribution function is unknown, and it is usually defined as the integral of the 
histogram distribution: 

                 𝐶𝐶𝐶𝐶𝐶𝐶(𝑥𝑥) ≈ ∫ 𝑑𝑑𝑑𝑑 ℎ𝑖𝑖𝑖𝑖𝑑𝑑𝑖𝑖(𝑑𝑑)𝑥𝑥
−∞                     (A1) 
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Appendix B 
The Akaike information criterion (AIC) and the Bayesian information criterion 

(BIC) are greatly important for model selection and evaluation (the model with the 
lowest AIC or BIC value is the best model). The two criteria were used together to find 
the models they both support. When the criteria agree on the best model, the robustness 
of the selection is guaranteed (Kuha, 2004). The formulas are as follows: 

𝐴𝐴𝐴𝐴𝐶𝐶 = 2𝑘𝑘 − 2 𝑙𝑙𝑙𝑙(𝐿𝐿) (𝐵𝐵1) 

𝐵𝐵𝐴𝐴𝐶𝐶 = 𝑘𝑘 𝑙𝑙𝑙𝑙(𝑙𝑙) − 2 𝑙𝑙𝑙𝑙(𝐿𝐿) (𝐵𝐵2) 

where k and n represent the number of parameters and observed data, respectively. And 
L is the likelihood function. 
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FIGURE A1 The Research Process Flow Chart. 
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TABLE A1 Significant test results of the Ricker-type S-R model (an environment-based Ricker 
model in which with log-linear environmental impact) for Portunus trituberculatus in the northern 
East China Sea (Gao and Wang, 2021). 

Parameters Coefficients Estimate Std. Error t value P value 

 Intercept 6.841 1.211 5.65 0.000 *** 

S Coefficients of S -0.300 0.079 -3.785 0.005 ** 

AORT Coefficients of AORT -0.031 0.013 -2.406 0.043 * 

SLH Coefficients of SLH -2.469 0.830 -2.974 0.018 * 

SSS Coefficients of SSS -0.118 0.036 -3.261 0.012 * 

TYP Coefficients of TYP -0.258 0.092 -2.809 0.023 * 

Note: “***” means P value ∈ [0, 0.001]. Generally, the P value less than 0.05 (typically ≤0.05) 
means statistically significant. 
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