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Process

Order-to-cash

Procurement-to-pay

Customer journeys

Medical procedures

Educational trajectories

Transportation processes

…
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Activity/Task/Event Case Timestamp
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Process model

Business Process Model and Notation (BPMN) (ISO standard)



Let’s go to useR
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Learning probabilities
Using Bayesian inference and MCMC
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zeta[1]

1- zeta[1]

zeta[2]

1- zeta[2]



model{

y[1:4] ~ dmulti(theta[1:4], N)

theta[1] <- zeta[1]*zeta[2]
theta[2] <- (1-zeta[1])*zeta[2]
theta[3] <- zeta[1]*(1 - zeta[2])
theta[4] <- (1-zeta[1])*(1 - zeta[2])

zeta[1] ~ dbeta(2,2)
zeta[2] ~ dbeta(2,2)

}

list(y = c(36,37,21,6), N = 100)
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1- zeta[1]

zeta[2] / zeta[3]

1- zeta[2] / 1 - zeta[3]



model{

y[1:4] ~ dmulti(theta[1:4], N)

theta[1] <- zeta[1]*zeta[2]
theta[2] <- (1-zeta[1])*zeta[3]
theta[3] <- zeta[1]*(1 - zeta[2])
theta[4] <- (1-zeta[1])*(1 - zeta[3])

zeta[1] ~ dbeta(2,2)
zeta[2] ~ dbeta(2,2)
zeta[3] ~ dbeta(2,2)

delta <- zeta[2] – zeta[3]
}

list(y = c(36,37,21,6), N = 100)





Fixed probability Dependent probability

Which model fits best?



But?







Register
Book 
hotel

Book 
train

Request 
funding

Funding 
rejected

Cancel 
plans

Cry a lot
Eat ice 
cream



How to tackle 
these complexities?





Create a prefix tree

based on the data
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Add escaping arcs

= choices possible but not seen



Define probabilites

for each split



Combine probabilites

for each trace



Define bypass



model{

y[1:12] ~ dmulti(theta[1:12], N)     

theta[1] <- beta_f*beta[1]*beta[2]*(1-beta[6])
theta[2] <- beta_f*(1-beta[1])*beta[2]*(1-beta[6])
theta[3] <- beta_f*(1-beta[1])*(1-beta[2])*beta[4]
theta[4] <- beta_f*(1-beta[1])*(1-beta[2])*beta[3]*(1-beta[6])
theta[5] <- beta_f*(1-beta[1])*beta[2]*beta[6]
theta[6] <- beta_f*beta[1]*beta[2]*beta[6]
theta[7] <- beta_f*beta[1]*(1-beta[2])*beta[4]
theta[8] <- beta_f*beta[1]*(1-beta[2])*beta[3]*(1-beta[6])
theta[9] <- beta_f*(1-beta[1])*(1-beta[2])*beta[5]
theta[10] <- beta_f*beta[1]*(1-beta[2])*beta[5]               

#nonfitting traces
theta[11] <- (1-beta_f)

#escaping arcs
theta[12] <- beta_f*(1-beta[2])*beta[3]*beta[6]

delta[1] <- beta[2] - beta[3]

beta_f ~ dbeta(1,1)
beta[1] ~ dbeta(1,1)
beta[2] ~ dbeta(1,1)
beta[3:5] ~ ddirich(alpha[])
beta[6] ~ dbeta(1,1)

}



What can we do with it?



Test probabilistic dependencies



Test fit of alternative models
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propro – Creating probabilistic process models



part of bupaR – Business process analysis in R
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