
Fakultät Angewandte Informatik (Faculty of Computer 

Science)

Master Artificial Intelligence and Data Science 

 

Topic  
 

“A Comparision of GNNs and LSTMs for Process Mining Applications” 
 

“Ein Vergleich von GNN und LSTM für Process-Mining-Anwendungen” 

Master’s thesis in fulfillment of the requirements for the degree 
of:

Master of Science  

at 

Deggendorf Institute of Technology

Submitted by:                                           First supervisor:

Surname, given name: Khadka, Aayam Mr. Markus Eider  

Matriculation number: 12201267               

Place, date: Deggendorf, 01.26.2024                  





Name of student: Aayam Khadka

Name of supervisor: Mr. Markus Eider

Thesis topic:

A Comparison of GNNs and LSTMs for Process Mining Applications. 

1. I hereby declare that the thesis has been written in compliance with Section 35 (7) RaPO 
(State Examination Regulations in BavariaBayRS 2210-4-1-4-1-WFK) is my own work, has 
not been submitted for any other degree at any other university or institution, does not 

contain or use any sources or resources other than those referenced, and that all direct and 
paraphrased quotes have been duly cited as such.

 Deggendorf, 01.26.2024  

 (Date)  (Signature of student)





Table of Contents 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 



 

 

 



 

 

 



 

 

 

 



 



 

 

• 

• 



 

• 

• 

• 



 

▪ 

▪ 

▪ 



▪ 



 

 

 

 



∈

Ɛ

σ ∈ σ

Ɛ



 

 

ℎ𝑡  =  (𝑊ℎℎ𝑡−1  +  𝑊𝑋𝑥𝑡  +  𝑏),

𝑦𝑡 = ℎ𝑡 ,

𝑥𝑡 , ℎ𝑡 𝑦𝑡
𝑊ℎ 𝑊𝑋



 

▪ 𝑖

▪ 𝑓

▪ 𝑜

𝑓𝑡 =  𝜎(𝑊𝑓 .  [ℎ𝑡−1, 𝑥𝑡] + 𝑏𝑓)

𝑖𝑡 =  𝜎(𝑊𝑖  .  [ℎ𝑡−1, 𝑥𝑡] + 𝑏𝑖)

𝐶̃𝑡 = 𝑡𝑎𝑛ℎ(𝑊𝑐  .  [ℎ𝑡−1, 𝑥𝑡] + 𝑏𝑐)



𝐶𝑡 = 𝑓𝑡 ∗  𝐶𝑡−1 + 𝑖𝑡 ∗  𝐶̃𝑡

𝑜𝑡 = 𝜎(𝑊𝑜 .  [ℎ𝑡−1, 𝑥𝑡] + 𝑏𝑜)

ℎ𝑡 = 𝑜𝑡 ∗ tanh (𝐶𝑡)

ℎ𝑡−1 𝑥𝑡
𝑓𝑡 𝐶̃𝑡 

𝐶𝑡 𝑖𝑡 ℎ𝑡−1 𝑥𝑡
𝑜𝑡

ℎ𝑡

𝑊 𝑏

𝜎
1

1+𝑒−𝑥
(𝑒𝑥− 𝑒−𝑥)

(𝑒𝑥+𝑒−𝑥)

 

 



𝐺 = (𝑉, 𝐸)

𝑖 𝑗

𝑒𝑖𝑗  𝜖 𝐸
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𝐺𝐶𝑁(𝑋, 𝐴,𝑊) =  𝜎(𝐷−1𝐴𝑋𝑊)



𝜎

𝐷−1𝐴

𝐺𝐶𝑁(𝑋, 𝐴,𝑊) =  𝜎(𝐷−1/2𝐴𝐷−1/2𝑋𝑊)

 



 

 

 



 

 



 





 



 



 





 

 







 

 

 



 

 



 





𝐺(𝐿) = (𝐴𝐿, ↦ 𝐿, 𝐴𝐿𝑠𝑡𝑎𝑟𝑡 , 𝐴𝐿𝑒𝑛𝑑) 

𝐴𝐿 𝐿  𝐴𝐿𝑠𝑡𝑎𝑟𝑡  𝐴𝐿𝑒𝑛𝑑

↦ 𝐿

 





𝐺𝐶𝑁(𝑋, 𝐴,𝑊) =  𝜎(𝐷−
1
2(𝐷 − 𝐴)𝐷−1/2𝑋𝑊)

(

 
 
 
 

1.00 −0.0925 0 … … … 0 0 −0.0962
−0.0925 1.00 −0.0801 … … … 0 0 −0.0801
… … … … … … … … …
… … … … ⋱ … … … …
… … … … … … … … …

−0.0962 −0.0801 −0.0833 … … … −0.0870  1.0000 −0.0833
−0.0962,  −0.0801 −0.0833 … … … −0.0870  −0.0833   1.0000)

 
 
 
 

 



 

 

 

 

 



 



 



 

 

 

 

 

 



 

 

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠
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