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[1]

Process mining
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Traces

Event log

[1]
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Processes: feature prediction
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Text matter!
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Exploiting free text in predictive monitoring
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Exploiting free text in predictive monitoring

One-hot

encoding

Six-dimensional

time vector

One-hot

encoding

Norma-

lization
Apply text model

Sequence of Events

𝑒1, 𝑒2, 𝑒3, … , 𝑒𝑛

Case ID Activity Timestamp Resource Cost Comment

(254, Consultation, 02.02.2020:18.14, J. Brown, MD, 67.24, "The patient has been diagnosed 

with high blood pressure.”)

𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛Encode

𝑒𝑖 =

𝑥𝑖 = (0, 0, 1, 0, 0, 0.2, 0.1, 0.2, 0.5, 0.3, 0.2, 0, 1, 0, 0, 0, 0, 0.234, 0.4, 0.3, 0, 0.2, 0.6, 0.4, 0.2)

Sequence of Vectors
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Exploiting free text in predictive monitoring
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Case ID Activity Timestamp Resource Cost Comment

(254, Consultation, 02.02.2020:18.14, J. Brown, MD, 67.24, "The patient has been diagnosed 

with high blood pressure.”)

𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛Encode

𝑒𝑖 =

𝑥𝑖 = (0, 0, 1, 0, 0, 0.2, 0.1, 0.2, 0.5, 0.3, 0.2, 0, 1, 0, 0, 0, 0, 0.234, 0.4, 0.3, 0, 0.2, 0.6, 0.4, 0.2)

Sequence of Vectors

Time Vector

(Time since previous event,

Time since case start,

Time since first recorded event,

Time since midnight,

Time since last Monday,

Time since last January 1 00:00)
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Text vectorization

"The patient has been diagnosed with high blood pressure.”

("patient", "diagnose", "high", "blood", "pressure”)

(0.2, 0.4, 0.1, … , 0.2)

Normalization

1. Lowercasing

2. Tokenization

3. Lemmatization

4. Stop word removal

Apply text model
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Text vectorization models

Bag of Words Bag of N-Gram

Paragraph Vector Latent Dirichlet Allocation

word frequencies (tf-idf)

topic modeling

n-gram frequencies (tf-idf)

neural network

based on based on 

based on based on 

Zellig S. Harris [2] Peter F. Brown et al. [3]

Quoc V. Le and Tomas Mikolov [4] David M. Blei et al. [5]
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Evaluation

We will validate our approach on 2 real-life logs:

• BPI Challenge 2016: customer journey log  
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Evaluation

We will validate our approach on 2 real-life logs:

• MIMIC-III: hospital admission log
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Evaluation

Text-Aware

Process Prediction

LSTM + Text Model

Variants:

Bag of Words

Bag of N-Gram

Paragraph Vector

Latent Dirichlet Allocation

LSTM

Baseline

LSTM

Process Model

Baseline

Annotated Transition System

Variants:

Sequence Abstraction

Bag Abstraction

Set Abstraction

Baseline 1 Baseline 2

Niek Tax et al. [6] 

Nicolò Navarin et al. [7]
Wil M. P. van der Aalst et al. [8] 

Niek Tax et al. [9] 

Based on Based on
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Evaluation: metrics

Classification

Weighted-average F1 Score

Regression

Mean Absolute Error

MAE =
1

𝑛


𝑖 = 1

𝑛

| ෝ𝑦𝑖 − 𝑦𝑖|F1 Score =
1

𝑛


𝑘 = 1

𝐶

F1
𝑘 ⋅ 𝑛𝑘

# Classes

# Instances # Instances with class k

Class k vs. rest F1 score True value of instance i

Predicted value of instance i
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Evaluation: results
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Conclusion

•Text carries information that have a positive effect in 

predictive monitoring

•On short text, simple models such as BoW perform 

well (order have a smaller impact)

•To be addressed:
Black box: decisions are not transparent and interpretable

Confidentiality issues: anonymizing text is challenging



Marco Pegoraro

pegoraro@pads.rwth-aachen.de

www.mpegoraro.net

[1] Wil M.P. van der Aalst. “Process Mining: Data science in action." Springer.

[2] Zellig S. Harris. Distributional structure. Word, 10(2-3):146–162, 1954. 

[3] Peter F. Brown, Vincent J. Della Pietra, Peter V. Desouza, Jennifer C. Lai, and Robert L. Mercer. 

Class-based n-gram models of natural language. Computational linguistics, 18(4):467–480, 1992.

[4] Quoc V. Le and Tomas Mikolov. Distributed representations of sentences and documents. In 

Proceedings of the 31th International Conference on Machine Learning, ICML 2014, Beijing, China, 

21-26 June 2014, volume 32 of JMLR Workshop and Conference Proceedings, pages 1188–1196. 

JMLR.org, 2014.

[5] David M. Blei, Andrew Y. Ng, and Michael I. Jordan. Latent dirichlet allocation. J. Mach. Learn. Res., 

3:993–1022, 2003.

[6] Niek Tax, Ilya Verenich, Marcello La Rosa, and Marlon Dumas. Predictive business process

monitoring with LSTM neural networks. In Eric Dubois and Klaus Pohl, editors, Advanced Information 

Systems Engineering - 29th International Conference, CAiSE 2017, Essen, Germany, June 12-16, 

2017, Proceedings, volume 10253 of Lecture Notes in Computer Science, pages 477–492. Springer, 

2017. 
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