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In this document we explain in detail and step-by-step how our tool can be
used for analyzing the BPI 2018 Challenge datal.

The description of the data indicates different documents and procedures
that gets used in the different years. During this use case we want to test if our
tool can detect these drifts and give an explanation for it.

1 Preparing the data

The first step in our analysis is to upload the dataset. At the moment our tool
only allows for .csv files. Using Prom we have converted the xes-format to csv.

On the data upload page we can give an alias to our new dataset, we call it
‘BPIC 2018 Learn’. Next we select which file from our local machine we want to
upload and select the number of rows we want to use for this dataset. For our
experiment we set the training set going from row 0 to row 30,000. This is set
like this because we want to train our model on the first part of the full dataset
and afterwards compare the rest of the data with this training set. Now we can
start uploading the file and a first analysis is performed to select the attributes
that are present in the data.

Load network structure data
Load data needed to create the structure of the network. Later you can choose a file for training each variable and/or a file for testing the model.
Alias of the dataset Dataset file
BPIC 2018 Learn Bestand kiezen bpic2018.csv
Accepted format: csv....

Note: Choose how much rows you want to use for training

Training set

0 = 30000 rows

Previous Uploading...216.297mb out of 1768.137mb

Next we get an overview of all attributes. We also have to indicate some of
the special attributes present in the log, like the case ID, the time and optionally
a label. We also have to give the exact time format used in the log, so the tool
can correctly interpret the time. For the BPIC 2018 data we have to use the
following format: %Y/%m/%d %H:%M:%S. %f.

! https://www.win.tue.nl/bpi/doku.php?id=2018:challenge
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Choose the <group by> and <time> attribute before adding to the queue. Also exclude the columns by switching them off.

Group by: [ case 4| Time: [ completeTime 4] Label: [ None ol

Parse time: %Y/%m/%d %H:%M:¢

Normal value: 0

Next we select which attributes we want to include in our dataset. The

BPIC2018 data consists of two types of data. One type about the application and
process itself, which is known when the events are executed. The other type are
attributes that indicate the result of the entire process, these attributes we do
not want to use in our analysis. We thus only select the appropriate attributes,
as shown below. We also remove the year attribute, as it is our goal to detect

these by detecting the Concept Drift in the data.

case event starfTime  completeTime penalty JLP5 penalty JLP6 penalty_JLP7 penalty AGP penalty JLP1 penalty_JLP2 penalty_JLP3
B E3 (B3 (B3 (B3 (B3 (K
penalty_C16  payment_actuald payment_actual2 payment_actuall ~payment_actual0  rejected amount_applied1  year penalty_B16

l OFF l OFF ' OFF l OFF l OFF l OFF l OFF l OFF l OFF

categorical  numerical numerical numerical numerical categorical  numerical categorical  categorical

amount_applied0 amount_applied3 amount_applied2 penalty_B5F penalty_B6 penalty_GP1  penalty_B4 penalty_B5 penalty_ AVGP  penalty_B2

l OFF . OFF ' OFF ' OFF ' OFF ' OFF ' OFF ' OFF . OFF ' OFF
p gori : , ,

numerical numerical numerical categorical  categorical
selected_random  penalty_B3 cross_compliance  penalty AVJLP  applicant young_farmer  penalty_C9 penalty_ABP  department penalty_AVBP
E3 (Ei (B3 (K3 I o~ Il o =
categorical categorical numerical i ( ( Ll i i (
small_farmer penalty AVUVP  penalty_C4 identity_id penalty_V5 area risk_factor penalty CC redistribution  application penalty_amount0
' OFF l OFF l OFF ' OFF OK l . OFF ' OFF m ' OFF

i i i i numerical numerical fel it i numerical
penalty_amount!  penalty_amount2  penalty AJLP  penalty_amount3 ~ greening number_parcels  selected_risk penalty BGKV ~penalty BGK penalty BGP

k(K (E (K (EE (K

numerical numerical categorical numerical i i i i i i
basic_payment program_id  penalty AUVP  selected_manually subprocess  docid docid_uuid  event_identity_id  doctype eventid
i -l o E i

i i i ( i i i i i numerical
success note activity

Next we repeat these steps for the testing dataset. Which is identical to the

training dataset, but uses all of the rows present in the log.
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2 Learning the model

Next we need to learn the model structure for the EDBN that will form the basis
of our experiments. First we give some information about the model.

General information

Fill the form of creating a run for the Concept Drift method.

Name of run Notes
BPIC 2018 lotes
Tags Author of the run
[oome R ETR Author

In the next page we select the data we want to use to train the structure of
our model. We select the Learn dataset we just uploaded.

Load pre-processed dataset.
Load data needed to create the structure of the network. Later you can choose a dataset for training each variable and/or a dataset for testing the model.

Which DatasetFile

BPIC 2018 Learn (bpic2018.csv) s

Previous

The data and request are now sent to the server where the structure learning
algorithm now starts. We can see in the Fxperiments tab the unfinished experi-
ments for which he is still computing the model structure.

BPIC 2018

bpic2018.csv

o

When the model is learned we see a green indicator instead of a red one.

BPIC 2018

bpic2018.csv




4 S. Pauwels et al.

We can inspect the learned model by opening the experiment. We get the
network as shown below, if needed we could manually add or remove dependen-
cies.

Initial Score  New Score
Configure model 0.00 0

Below there is the model learned from eDBN algorithm on bpic2018.csv. Difference: 0

@ Helper DUndo @ Resize C Redo

Save current model

If we are happy with the structure of the network we can go further to initiate
an experiment.
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3 Performing an Experiment

We select the file we want to use for training the model and a file for testing
the trained model afterwards. We choose the learning and testing version of our
datasets we have uploaded. We also deselect the Show Timestamp checkbox, as
it is our goal to find the differences between the years using the attributes that
contain no direct timing information. When everything is entered correctly we
can continue.

Evaluate data using the model
Choose which dataset to use to train the variables in the model. And which one to use for testing.

Select model to use

o«

BPIC 2018 (BPIC2018 Train - bpic2018.csv)

Select training dataset Select testing dataset

BPIC2018 Train (bpic2018.csv) s BPIC2018 Test (bpic2018.csv) 4 [/Show timestamp

Run Experiment

When the model has finished training and all events are scored we can take
start analyzing the results.

The first step in our analysis is to take a closer look at the trace graph. In
this graph we can look at possible clusters or outlying traces. Below we get a
detailed view of the graph.

Y Filter Search trace Show Duration l

60

0 5000 10000 15000 20000 25000 30000 35000 40000

Visually we can already distinguish three regions with a clear difference in
the distributions of the scores. When looking at the P-values graph we can con-
firm our suspicions.
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P-Values o=@

0 5000 10000 15000 20000 25000 30000 35000 40000

Next we can start investigating what attributes do cause these differences
between the regions. In order to do so we use the Attribute Plot. Below we can
see the mean score for every attribute over the entire test dataset.
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After applying a filter based on the found drift points we get the following
graph:
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Which is in the line with our initial findings presented at the BPI 2018
Challenge. All used datasets are available in the demo tool which can be found
online at http://adrem.uantwerpen.be/conceptdrift.



