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1. Derivation of the integrated likelihood function  

Define 𝑎𝑖 =
𝑁𝑖

2
 and 𝑏𝑖 ,𝑗 =

 𝑟𝑖,𝑗−𝝁 𝜃𝑖,𝑗   
2

2𝜔 𝑖,𝑗
2 . According to Bayes’ theorem, the posterior probability 

density function of hyperparameter  can be written as:    
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where 𝐿 𝐫𝑖|𝛉𝑖 ,𝛔𝑖  is the integrated likelihood function. As 𝑝 𝛿|𝐫𝑖 ,𝛔𝑖 ,𝛉𝑖  is a proper probability 

density function, it satisfies  𝑝 𝛿|𝐫𝑖 ,𝛔𝑖 ,𝛉𝑖 𝑑δ 
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= 1. Thus, integrating Eq. A1 on both sides and 

arranging items yields: 
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= 1 is the integration of the posterior probability 

density function of hyperparameter , which follows the inverse gamma distribution with ai and 

 𝑏𝑖 ,𝑗
𝑁𝑖
𝑗=1  being the shape and scale parameter, respectively, and Γ 𝑎𝑖  denotes the gamma function. 

2. Matlab code for implementing Bayesian radiocarbon age modeling 

Please see supplementary 2. 
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