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Weather is a key production factor in agricultural crop production but at the 

same time, the most significant and least controllable source of peril in 

agriculture. These effects of weather on agricultural crop production have 

triggered a widespread support for weather derivatives as a means of 

mitigating the risk associated with climate change on agriculture. However, 

these products are faced with basis risk as a result of poor design and 

modelling of the underlying weather variable (temperature). In other to 

circumvent this problem, a novel time-varying mean-reversion Lévy 

regime-switching model is used to model the dynamics of the 

deseasonalised temperature dynamics. Using plots and test statistics, it is observed that the 

residuals of the deseasonalised temperature data are not normally distributed. To model the non-

normality in the residuals, we propose to use the hyperbolic distribution to capture the semi-heavy 

tails and skewness in the empirical distributions of the residuals for the shifted regime. The 

proposed regime-switching model has a mean reverting heteroskedastic process in the base 

regime and Lévy process in the shifted regime. By using the expectation-maximization algorithm, 

the parameters of the proposed model are estimated. The proposed model is flexible as it 

modelled the deseasonalised temperature data accurately.  Email: dennis@aims.ac.za 



 
 
You can connect to all CoE-MaSS weekly seminar 
series remotely using Vidyo.  

1. Click on this link to connect to the CoE-MaSS 
Seminar Room  

2. Type in your display name (e.g. UKZN-NameSurname)  

3. Click Go.  
 
If you have trouble connecting, please phone the 
Technical Support Officer on duty in-venue between 
10h00-10h25 on +27(0)11 717 6079. This phone will 
not be answered once the seminar has started. 
 
 

 
Important videoconferencing netiquette:  
Please mute your microphone so that there is no 
feedback from your side into the virtual room. During 
the Q&A slot you can then unmute your microphone 
if you have a question to ask the speaker. Thank you. 

http://wits-vc.tenet.ac.za/flex.html?roomdirect.html&key=y0SSOwFsvsidbzg4qFdWXvvQtyI
http://wits-vc.tenet.ac.za/flex.html?roomdirect.html&key=y0SSOwFsvsidbzg4qFdWXvvQtyI

