
AACD models – Summary 

Notations 
 𝑥𝑖 = 𝑡𝑖 − 𝑡𝑖−1 where 𝑡𝑖 : arrival time of event i. 𝑥𝑖  is called the duration. 

 𝐼𝑖  denotes all information available at time 𝑡𝑖  

Model 
 𝑥𝑖 = 𝑔 𝜓𝑖 𝜀𝑖  where 𝜀𝑖  is the standardized duration.  𝜀𝑖  are identically distributed with pdf 𝑓 

such that 𝑓 has a strictly positive support and E𝜀𝑖 = 1. 

 𝜓𝑖 = E 𝑥𝑖 𝐼𝑖−1  is the conditional duration. One assumption of the model is that 𝜓𝑖  and 𝜀𝑖  are 

independent. 

 The evolution equation of 𝜓𝑖  is given by 
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where Shock 𝜀 =   𝜀 − 𝑏 − 𝑐 𝜀 − 𝑏  𝜈 , and 𝜔 = 𝜆𝜔∗ − 𝛽𝑘
𝑞
𝑘=1 + 1 and for 𝑙 = 1. . 𝑟 , 𝛼𝑙 =

𝜆𝛼𝑙
∗. 𝑏 is called the shift parameter and 𝑐 is the rotation parameter. 𝜈 is a shape parameter that 

controls the convexity of the shock impact curve. 𝜆 is the Box-Cox parameter. It defines the Box-

Cox transformation done on the conditional duration. 

 𝑔 𝜓𝑖  depends only on the distribution of 𝜀𝑖 , i.e. on 𝑓 

o 𝑓 ≡ Exponential(1):  𝑔 𝜓𝑖 = 𝜓𝑖  

o 𝑓 ≡ Weibull(1, 𝛾):  𝑔 𝜓𝑖 = 𝜓𝑖  .
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o 𝑓 ≡ Generalized Gamma 1, 𝛾, 𝜅 :  𝑔 𝜓𝑖 = 𝜓𝑖  .
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o 𝑓 ≡ Burr 𝜇, 𝜅, 𝜎2  under the constraint 𝜇 = 1: 𝑔 𝜓𝑖 = 𝜓𝑖 .
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