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Background - Supply networks

• Strategically important

• Concept has evolved from 

supply chains to supply 

networks (Kim & Choi & Yan & 

Dooley, 2011)

• ”Supply networks have become 

more complex…” (Käki & Salo 

& Talluri, 2015) Figure 1: Example of 

a random network 

from Käki & Salo, 

&Talluri (2015)



Disruptions in supply networks

• There are many approaches to model risks in a supply 

network

• We use probabilistic risk assessment (PRA) 

• Adapted from Käki & Salo & Talluri (2015)

• Disruptions in the supply network may be correlated

• This is not covered in Käki & Salo & Talluri (2015)



Objectives of the thesis

• Model the supply network as a Bayesian network

• Assess risk via simulations

• With and without correlation

• Calculate relevant metrics from the simulations

• Relate results to the approach in Käki & Salo & Talluri (2015)



Bayesian network

• Supply network as a Bayesian network

• Examples:

Figure 2: Simple networks and suppliers’ disruption probabilities in Käki & Salo & Talluri (2015)



Methods and tools - Metrics

• Supplier Fortification Impact

𝑆𝐹𝐼(𝑛) = {𝐹𝑐−𝐹𝑐 ~𝑛 : 𝐹𝑐 ~𝑛 = 𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑟𝑖𝑠𝑘 𝑤𝑖𝑡ℎ 𝛼𝑛

= 𝛽𝑛|𝑖 = 0∀𝑖 𝑝𝑎𝑟𝑒𝑛𝑡 𝑜𝑓 𝑛} 

• Supplier Disruption Impact

𝑆𝐷𝐼(𝑛) = {𝐹𝑐 𝑛 − 𝐹𝑐:  𝐹𝑐 𝑛 = 𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑟𝑖𝑠𝑘 𝑤𝑖𝑡ℎ 𝛼𝑛

= 1}



Methods and tools

• Excel

• Construct the Bayesian model

• Matlab

• Solve the model by simulation 

approach

• Perform Monte Carlo simulations

Figure 3: Screenshot from 

Excel model for Bayesian 

network



Assumptions

• Each node has two possible states: disturbed or 

operational

• Simplifies the model

• Distuptions can propagate only downstream

• Small networks

• Supports the generation of insights



Schedule

• Literature review 09/2023

• Presentation 1.11.2023

• Performing simulations and writing the thesis 10/2023-

12/2023

• Thesis ready 12/2023
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