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Motivation
Predictive Monitoring and Proactive Adaptation
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Motivation
Prediction Accuracy

APrediction accuracig key for proactive process adaptation

APrediction accuracy = ability of prediction technique
A to forecast asnany true violations as possible,
A while generatingasfew false alarms as possible

ATrue violation A triggering of required adaptations
A Missed required adaptation = less opportunity for proactively preventing
or mitigating a problem
AFalse alarm A triggering of unnecessary adaptation

A Unnecessargdaptation = additionatosts for executing the adaptations,
while not addressing actuakoblems
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Motivation
Prediction Accuracy

AResearch focused aggregate accuracy
AEgpreci sion, recall, mean aver ag

A But: aggregate accuracy gives no direct information aketdtr of an
individual prediction

A Predictionreliability estimates provide such information

Prediction # Reliability Estimate Aggregate Accuracy

1 60% 75%
2 90% 75%
3 70% 75%

75%

C Distinguish between more or less reliable predictions on case by case basi
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Motivation
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redictive Monitoring with Reliability Estimates

Reliabili ' '
Ity estimates offer more information for decision making
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Research Questions:

Effect of considering reliability estimates for proactive proce
1) on process performance?

2) on costs?
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Experimental Design
Computing Predictions and Reliability Estimates
Foundation:EEnsemble prediction using Machine Learning
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Experimental Design
Cost Model and Experimental Variables
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Experimental Design
Process Model and Data Set
Domain: Freight Transport and Logistics

A One of the mosused industries in the world and in EU

A 15% of GDP (source: KLU), 4,8&fatonne<CO2 (source: DG MOVE),
increase by 406 in 2030 and by 80% in 2050 (source: ALICE ETP)
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Experimental Results
Effect on Process Performance

Proactive process adaptation No proactive
/ without reliability estimates process adaptatioﬁ\
.73 | R — - ;
a= 1 i - o o . Key
: Missed required adaptations ' .
.86 - soomoomiome : .. «--=--«  Negative effect
a=.9: due to high loss of predictions, Positive effect
84 1| pomeade not compensated by less 3 Optimum
T unnecessary adaptations :
L 82 | STl T el TR
I . E I__'~\ l__-\h ._\‘ -
x : TR o T
5 .80 ::‘
g
Q .78 -
>
<
o
Z .76 -
74 -
72 1
50 55 60 65 .70 .75 80 .85 .90 .95 1.0
g (reliability threshold)
PR uUuUJMo

The Ruhr Institute for Software Technology CA| S E 20 1 7 , Esse Nn 12



S
Experimental Results
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Experimental Results
Effect on Costs
A Observations for full range @f a,| (= 5000 cases)

A Striving balance between avoiding unnecessary proactive
actions and rejecting required proactive actions

ACost savings due to proactive process adaptation
ANo, in 47.5% of the cases
l—AYes, in 52.5% of the cases
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e
Conclusions

Observation

A Considering reliability estimates can have a positive effect on
costs— but not in all situations!

Open Questions
AHow to upfront determine these situations?

AHow to provide further information for decision making (e.g.,
risk = probability x severity)?

AHow to consider different shapes of costs (penalties and
adaptation costs)?
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