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3. i) Model fitting: this occurs after the family of model has been decided and 

concerns the estimation of the values of parameters. The set of parameters to be 

estimated is determined by the choice of model family. Model verification: once the 

model has been fitted we need to check that the fitted process resembles what has 

been observed. Generally we produce simulations of the process, using the 

estimated parameter values, and compare them with the observations. 
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4. i) A Markov jump process is a continuous-time Markov process with a discrete 

state space. For a process to be Markov, the future development of the process 

must depend only on its current state. This is the case here, as the future of the 

process depends only on the number of consensus for the current transaction. The 

number of consensus for the current transaction also has a discrete state space 

{0, 1, 2, 3}. (Note: that immediately after the 4th consensus, the next transaction 

from the queue is shared with the blockchain network nodes, so fourth consensus 

is not required for modelling purpose and all nodes must now work on new 

transaction to solve its cryptographic problem.) 
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c) Simply substituting in the suggested values gives the required result.  

d) The implication is that the given distribution is stationary. By the standard 

properties of Markov processes, it follows that it is the equilibrium distribution, so 

that the long-term probabilities of being in each of the three states are known. 
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