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Proposition 1 (Fokianos and Tjøstheim, 2011). Assume 

 𝑌𝑡
𝑚 = 𝑁𝑡(𝜆𝑡

𝑚) = 𝑁𝑡(𝑒𝑥𝑝(𝑣𝑡
𝑚)), 𝑣𝑡

𝑚 = 𝑑 + 𝑎𝑣𝑡−1
𝑚 + 𝑏𝑙𝑜𝑔(𝑌𝑡−1

𝑚 + 1) + 𝜖𝑡,𝑚,   

with 𝑣0
𝑚, 𝑌0

𝑚  fixed, where {𝑁𝑡(. )}  is identical to the sequence {𝑁𝑡(. )}  of 𝑌𝑡 = 𝑁𝑡(𝜆𝑡), 𝑣𝑡 = 𝑑 +

𝑎𝑣𝑡−1 + 𝑏𝑙𝑜𝑔(𝑌𝑡−1 + 1) and 𝜖𝑡,𝑚 = 𝑐𝑚1(𝑌𝑡−1
𝑚 = 1)𝑈𝑡 , 𝑐𝑚 > 0, 𝑐𝑚 ⟶ 0 𝑎𝑠 𝑚 ⟶ ∞. 

Suppose that |𝑎| < 1. In addition, assume that 𝑏 > 0 for |𝑎 + 𝑏| < 1, and that 𝑏 < 0 for |𝑎||𝑎 + 𝑏| <

1. Then, the following conclusions hold: 

1. The process {𝑣𝑡
𝑚, 𝑡 ≥ 0} is a geometrically ergodic Markov chain with finite moments of 

order 𝑘 for an arbitrary 𝑘. 

2. The process {(𝑌𝑡
𝑚, 𝑈𝑡, 𝑣𝑡

𝑚), 𝑡 ≥ 0} is a 𝑉(𝑌,𝑈,𝑣)-geometrically ergodic chain with 

𝑉𝑌,𝑈,𝜆(𝑌, 𝑈, 𝑣) = 1 + 𝑙𝑜𝑔2𝑘(1 + 𝑌) + 𝑣2𝑘 + 𝑈2𝑘, 𝑘 being a positive integer. 
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Figure 1: ACFs of areal trajectories 


