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Abstract. The annual Business Process Intelligence (BPI) challenge allows students to test their process mining skills: analysing process data
and trying to derive valuable insights. This year, 2020, the process data
captures the reimbursement process for travels with requests and declarations at TU/e. This paper reports the results of our process analysis, done on the international declarations and permit log, which revolved around three main questions. We analyzed (i) the characteristics
of overspend and underspend permits; (ii) possible new standardization
for groups of declarations by amount; (iii) the relation between attributes
and highlighted the most interesting and valuable insights. The main recommendations include: look into (i) the differences between overspent
and underspent projects, (ii) differences between organisational units.
Furthermore, employees should be encouraged to better think about the
requested amounts. Additionally, the procedure should be changed the
have a different process per budget amount group.
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Introduction

Processes are all around us and are present in any business environment. Nowadays, most of these processes are supported by information systems, which often
record information about the execution of the processes into so-called event logs.
Every event in the log contains information such as the activity performed, a
case ID and the person who performed the action.
Process mining is the science that revolves around the analysis of these event
logs. The goal of process mining is to collect useful information and gain knowledge about the executed processes and, if possible, improve or support the execution of the existing processes.
This paper is written as a submission to the tenth International Business
Process Intelligence Challenge1 in the student category. The challenge requires
us to analyze real-life event data using process mining tools in order to gain
insights into the processes captured in the event logs.
The data of this year’s challenge originates from the TU/e (Technische Universiteit Eindhoven)2 . The provided data revolves around the reimbursement of
travel expenses. In this report, we positioned the amounts of declarations as
central topic. We will analyze the following:
– What process related properties are correlated with the amount of money
declared?
– What are the characteristics for overspend and underspend permits?
– Are there differences in the process based on the requested amount?
This report starts with an introduction to the data and the processes. Next, the
questions mentioned above are answered in their own chapter. Throughout these
chapters, recommendations are made. Concluding, these recommendations are
summarized in the final chapter.
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The Data & The Processes

As stated in the introduction, the data is extracted from the reimbursement
process at the TU/e. The data is published at 4TU Centre for Research Data3 .
It contains events from two organizational units of the TU/e in 2017 and of the
whole TU/e in 2018.
2.1

The Data

The data consists of five event logs, namely:
– Domestic Declarations: For domestic declarations, no prior permission is
needed and the reimbursement is paid after the cost are made.
– International Declarations: For international declarations, permission
from the supervisor is needed before arrangements can be made. Permission can be obtained by filling in a travel-permit form.
– Prepaid Travel Cost: Prepaid travel costs can be reimbursed before the
start of an international trip, after the travel permit is approved.
– Travel Permits: The travel permit log contains all events related to the
travel permits (for the international trips) and prepaid travel cost.
– Requests for Payment: non travel-related reimbursements
As said in the introduction, this report focuses on the different level of costs
for international trips. Therefore the domestic declarations and requests for payment logs in the rest of this report are disregarded.
All data in the event logs is anonymized in such a way that there are no TU/e
internal IDs visible in the dataset. All staff members are replaced by their roles.
Furthermore, all (payment) amounts in the logs are slightly changed. Summing
declarations referring to the same travel permit and then comparing them to
the original budget is still possible. On a large enough sample the summarized
amounts should also be roughly correct.
The data contains three main concepts a permit, a declaration and a payment.
The permits and declarations can be submitted, rejected, approved or final approved. The payment can be requested and handled. This information is included
as event attributes.
Also, the actor is often registered with the activity. Unfortunately, sometimes
the actor is stated as ’missing’. We assume this was done to anonymize the data.
Actors involved in the process are employee, supervisor, and director.
Permits The concepts for the Permit log and the important attributes are presented in Figure 1. (Since the permit log contains all information about international declarations, the concepts overlap). Every permit corresponds to exactly
one organizational unit, project, and budget. The permit can have multiple requests for payment. The project may have multiple budgets and the budgets may
refer to multiple projects.
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International declarations For the international declarations log, each case
represents a single declaration. Multiple declarations can belong to a single permit (Figure 1). Some case properties of the declarations are of interest to us. The
most important property for this paper is the amount property. This resembles
the amount of money that is to be reimbursed.
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1..1

1..1
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Organizational unit

Permit
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total declared
0..*

0..1

overspent (yes/no)

1..*

Request for Payment

Declaration
amount

1..*

overspent amount
0..1

requested budget

Fig. 1: Datamodel for the main concepts for the international declarations and
the permits

2.2

The Processes

In this subsection the process for international declarations and travel permits
will be presented. All processes follow a very similar process flow. Important
to note is that the processes changed slightly from 2017 to 2018. Therefore, in
some of the analysis steps performed in this report only the cases from 2018 were
taken into account.
International Declarations For international declarations, the process can be
summarized as follows. First, the employee that is going to make a trip has to
submit a permit. This permit needs to be approved by the travel administration
and supervisor before the employee can start his trip. When the employee’s
trip has finished, he can submit declarations that he wants to be reimbursed.
These declarations need to be checked and approved by staff members, before
the reimbursement is handled in form of a payment. This happy-flow is visualised
in Figure 2. If the permit is rejected, the employee either re-submits the request
or discards the request.

International Declarations
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Fig. 2: BPMN model of the happy-flow of the international declarations process

We can also try to discover this process from the International Declarations
event log. Figure 3 represents the process model as discovered by Disco4 . Here,
we’ve filtered on the start-dates of the processes to be after January 1st 2018
(to exclude the cases that went through the 2017-process). We’ve simplified the
model as much as possible to only show the most frequent traces and paths
(activities: 0%, paths: 0%).
When we inspect this discovered model, we can identify the happy-flow in the
model. However, we can also immediately see deviations from the happy-flow.
For example, there exists a flow between end trip and permit submitted. This
should not be allowed, because the permit should be approved even before the
trip may start.
Travel Permits The process flow of the travel permits is similar to the process
flow of the international declarations and was derived in the same way. It is
presented in Figure 4.
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Fig. 3: Basic process model for the international declarations process
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Fig. 4: Basic process model for the travel permit request process
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Process properties (International Declarations)

In this section we focus on the International Declaration cases from the International Declaration log file. Each declaration can be linked to a permit, as is
described in section 2.1. In this section, we look at certain characteristics of the
process of each declaration and how this relates to the amount of money being
declared.
The following research question was defined: What process related properties
are correlated with the amount of money declared? This question is answered by
plotting the distribution of the amounts, and calculating correlation coefficients
between the amount and a single process related property. This section is of
exploratory nature, in which we try to deduce some process rules from the data
at hand.
3.1

Method

As described in section 2.1, the data contains some activities that are performed
on the declaration cases. We can determine for each case: the number of times a
particular activity was performed, and whether the activity is performed at all.
The same is applied to the actor performing the activity. Metrics are generated
on how many times a particular actor was involved per case.
First, declarations with amounts of 0 were discarded. Then, to obtain the
new case properties, the xml.etree.ElementTree Python package5 was used. This
allowed us to mine the frequencies of activity attributes from the international
declarations log.
Boxplots and bar charts were generated using the Plotly 6 package. Finally,
Spearman’s correlation was used to determine the correlation between the case’s
generated properties and the amount. This because the amounts are related to
frequency variables, which are not normally distributed. So Pearson could not
be used.
3.2

Analysis

Exploration First, some exploratory statistics about the process were generated. The counts of certain activities are visualized in Table 1.
The counts for the declaration and permit numbers sections relate to the
activity types. The counts in the actor section relate to by whom the activity
was performed. The total number of declarations that contain a non-zero amount
is 6175. This corresponds to the number of declaration submitted activity (as
can be seen in the table).
We can identify some activities that are nearly always performed per declaration. This is the case for the activities (Declaration and Permit) that have a
number in the Declarations row close the 6175. For both the permits and the
5
6
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Declaration
Approved Final Approved
Declarations 5510
6174
Total
7680
6261
Permit
Approved Final Approved
Declarations 5191
5751
Total
7441
5771
Actor
Supervisor Director
Declarations 6175
665
Total
12236
870

Rejected Submitted
1393
6175
3294
7874
Rejected
245
490
Employee
6175
15695

Table 1: Frequency of the activities and actors in the International Declarations
log (0 amount declarations omitted). The Declaration rows denote how many
declarations contain the activity / actor at least once. The Total rows denote
the total number of activities / actor summed over all declarations.

declarations, rejection activities are much more infrequent than approvement
activities.
For the actors, at least one activity per declaration is done by a supervisor
and an employee. This is in sharp contrast to the director actor. Only about
one in ten declarations involve activities performed by directors. Therefore, it
could be the case that the director will only get involved if declarations fulfill
an unknown property. This property might be cost-related.
Number of activities Figure 5 shows the distribution of the amount corresponding to the number of activities per declaration. Most boxes in the boxplot
show a right-skewed distribution. This indicates that far more variance is present
in the higher amounts than in the lower amounts. However, for the righter boxplots, this is less apparent. Also the boxplots for the higher number of activities
show that these have higher first-quartile margins.
Overall, based on Figure 5, we can say that for traces that contain less
activities, the amounts are more frequently lower, than for higher number of
activities traces. This is also apparent in Figure 6. The column denoting the
number of activities (n) shows a positive correlation with amount. This means
that declarations for which many activities have been performed are concerned
with higher amounts of money.
Insight: Declarations with higher amounts have longer process traces and
are thus more frequently evaluated.
The most likely explanation for this finding is that declarations with higher
amounts are treated with more care, and thus go through a longer process. Of
course, the risk (money lost) involved in approving a faulty declaration is much
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Fig. 5: Distribution of Amount per number of activities

higher with a higher declaration amount. Therefore, during reviewing steps,
the reviewers are possibly more inclined to reject a request if having doubt.
That would lead to an additional reviewing step before a declaration can be
finalized. Hence, leading to a higher number of activities associated with such a
declaration.
Actors The correlation between the type of actors that performed activities for
a declaration, and the amount of a declaration are shown in Figure 6. The first
thing to note is that for every actor type, the correlation is positive. Meaning
that if more activities are conducted by a particular type of actor, the declarations amount is expected to be higher. This was expected, since the previous
finding was about a higher number of activities being correlated to a declaration’s amount. Though what interesting is here, is the difference between the
type of actors. The number of activities involving a director is highest correlated
with a declaration’s amount. Contrary, the supervisor is the opposite.
Insight: The declaration amount and the director are highly positively
correlated. I.e.: the director is more involved in declarations that have higher
amounts.
We can make some speculations about why this is the case. A director is
a high level function within an organisation. The organisational rules might
be that for high impact cases, a director needs to be involved. Here, the high
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Fig. 6: Correlation between a declaration’s amount (y-axis) and the frequency of activities performed by a
type of actor (EMPLOYEE, SUPERVISOR, DIRECTOR). Also the correlation between amount and number of
activities (n) is shown.

Fig. 7: Correlation between a declaration’s amount (y-axis) and the frequency a certain type of activity is performed for that declaration.

impact is derived from the declaration having a high amount of money. Contrary,
the supervisor might be involved in all declarations. Therefore, they are not
correlated with a higher amount of money being declared.
Activity types In Figure 7 the correlation between the number of a particular
type of activity and the amount of the declaration is shown. Most correlations
are positive, indicating the more activities of that type appear together with
higher declaration amounts. However, the correlations are also small. For both
declaration REJECTED and declaration SUBMITTED, a correlation of approximately 0.2 is found. This indicates that clearly not all of the variance of amounts
between declarations can not be attributed to the frequency of certain activity
types.
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Overspend permits

This section investigates the permits associated with international declarations.
The goal of this exploration is to investigate what permits went over-budget or
stayed under-budget, based on the value of the attribute ”overspent”. Additional
measures can be taken based upon these findings. For example, to review certain
permits or to evaluate the process for a specific organisation unit. This resulted
in recommendations to the TU/e. Thereby the following research question is
answered: What are the characteristics of under-spend and overspend permits?
For this exploration, the permit log was used. The permit log contains information about the declarations belonging to that permit, if they are overspend
(more spend then requested) and by how much (as introduced in Figure 1). A
project can have multiple permits and an organisation can have multiple permits
and projects (as can be seen in Figure 1). Thus, the projects and organisational
units are also investigated, to see what projects costs the most money, or which
organisational units are over- or underspending.
4.1

Data preperation

The permitlog was filtered using Disco in the following ways:
– Time: The time frame was trimmed from 01-01-2018 00:00:00 to 01-01-2019
00:00:00, because of three reasons: 1) there were a lot of empty values, 2)
the process was changed in 2018 and 3) one year is a concrete amount to
investigate and has enough cases.
– Activity: The activity payment handled was selected to be mandatory; to
filter out any traces that didn’t go through with the payment-process. Hereby
it is assumed that this activity actually handles the payment. As there can
be multiple activities payment handled for one case (which was the case 17%
of the time), only one activity was selected; because the focus is on the full
amount and the partial payments (declarations) is out of scope. This resulted
in 65% of the cases and 72% events.
The permitlog was then exported to a CSV-file based on the overspend
and overspend amount attributes. It was split into three levels; the underspend
(overspend amount < 0), on-budget (overspend amount = 0) and overspend
(overspend amount > 0) permits.
4.2

Data Exploration

After the creation of the CSV-files, the log was examined using R. The goals of
this explorations were the following:
– Gain insight into the data: Before the main research question can be
investigated, it is important to first gain insight into the data and look at
the ranges of different attributes and look at abnormalities in the data.
– Outlier identification: Before more processing is performed, it is important to identify the outliers. Existing outliers that are detected can either
signify an error, or an extreme case that needs to be investigated further.
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4.3

Research questions

The following descriptive research questions were answered, separated into various categories:
1. Travelpermits: How many travelpermits are there and what are their characteristics? Are there any outliers?
– For the outliers: what are their characteristics? What is the process that
can be identified?
2. Organizational units:
– Which of the organizational units has the most under-budget, on-budget
or over-budget travel permits relative to their total amount of permits?
– Which of the organizational units has the most under-budget, on-budget
or over-budget travel permits based on the total amount of permits in
Euros?
3. Projects: Which of the projects has the most under-budget, on-budget or
overbudget travel permits? And to which organizational units to they belong?
– What are the top 7 underspend, on-budget and overspend projects?
– Which organizational unit has the most under-budget or overbudget
projects?
4.4

Results

This section presents the results of the research questions presented in the previous section.
Outlier All overspend amounts were plotted in a boxplot, displayed in Figure 9.
As can be seen, one point has a much larger overspend amount. This point
corresponds to travel permit 54518. The employee that submitted this travel
permit requested a budget of 2.000 euros. However, he declared a total amount
of nearly 1.500.000 euros. This results in an overspend amount of almost the
same number. This declaration belongs to organizational unit 65466.
Figure 8 displays the process that this case went through. If we compare
the process model to the happy-flow presented in Figure 4, we can see that
the Request for payment flow is much earlier on in the process, before the trip
started. This is not how the happy-flow specifies this. This flow even lacks the
Declaration tasks. The average request takes 10 events with a throughput time
of 73 days, the outlier contains 24 events and takes 181.3 days to end.
We do not know enough of the details of this process to make any conclusions
about how this happened. In all further research questions this case was excluded.
Recommendation: It is recommended to investigate travel permit 54518
further, to determine appropriate steps to be taken.
When this outlier is excluded and we view the boxplot in Figure 10 there are
no obvious additional outliers.
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Fig. 8: Process model of the outlier
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Fig. 9: Boxplot of the overspend
amounts for all permits in the PermitLog

Fig. 10: Boxplot of the overspend
amounts for all permits in the PermitLog (outlier excluded)

Organizational units In order to answer the research question, Which of the
organizational units has the most under-budget, on-budget or over-budget travel
permits relative to their total amount of permits?, two figures were created.
Namely Figure 11, that shows the relative amount of permits based on the total
amount for each organizational unit in a bar chart and Figure 12, which shows
the same results, but only using percentages combined with the total amount.
Organizational unit 65468 has the most overspend permits in percentage of their
total amount of permits (87.5%). The most on-budget organizational unit was
unit 65472 with 5.58%. The most underspend organizational units with 100%
were units 65488, 65486, 65478 and 65462. Interesting to note is that they only
had one permit. The highest count of permits was organizational unit 65455 with
831 permits, thereby 62% was underspend, and 36% overspend.
To answer the question, Which of the organizational units has the most underbudget, on-budget or over-budget travel permits based on the total amount of
permits in Euros? The table presented in Figure 13 was created. It presents
the sum of the underspend and overspend projects per organizational unit. The
table is sorted descending by the last column: the total underspend/overspend
for that organizational unit. As can be seen from the table, organizational unit
65468 is as a whole (based on the total column) the most overspend, namely
around 2250 euros. Organizational unit 65458 on the other hand is the most
underspend, namely around 202.000 euros. The most on-budget organizational
unit is organizational unit 65486, they only went 4 euros under budget.
If we sum all the totals in the last column, we find that all organizational
units combined underspend a total of 816.500 euros.

Projects The tables in Figure 14 presents an overview of the top 7 underspend
(14a), overspend (14b), total (14c) and bottom 7 total (14d) projects.
If we look at the top overspend projects (Figure 14b), we can see that even
though certain permits for that project were overspend, the total was always
still positive (underspend).
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Fig. 11: The relative amount of permits based on the total amount for each
organizational unit.

Recommendation: It could be very interesting to look further into the
overspend and underspend projects. Was the budget incorrectly estimated
and what can be done to make better estimations in the future? Were there
unforseen circumstances?
It is noteworthy that organizational unit 65458 appears three times in the
top 7 underspend projects. Organizational units 65456 and 65460 appear respectively four and two times in the bottom 7 total underspend projects (so they
were overspend).
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Fig. 12: The relative amount of permits
based on the total amount for each organizational unit, combined with the
total amount

Fig. 13: Underspend/Overspend by organizational units

Recommendation: It would be very interesting to look further into why
certain organizational units have more underspend projects and others have
more overspend projects.

Following the money

(a) top 7 underspend

(b) top 7 overspend

(c) top 7 total

(d) Bottom 7 total

Fig. 14: Underspend/Overspend by projects
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Groups

Instead of looking at the overspend amount relative to the organization unit, in
this chapter we will be looking at the relation between the overspent amount
and the requested budget, how they differ in terms of process and possible recommendations. Thereby the following research question is answered:
When splitting the data into groups relative to the requested budget, can we see
differences in the process models in terms of throughput time, deviations and
probabilities of getting approved?
Currently, as specified by the TU/e, the permit process is uniform and not
different based on the requested budget amount. A higher amount of requested
budget probably gets checked by more and higher-level management, however it
appears there are no established, standardized procedures. This research aims to
help discovering possible differences when grouping based on requested budget
and wants to advice the TU/e university where to better their processes.
5.1

Method

We continue to utilize the events in the permit log and the filters used in the
previous chapter, which are the cases in the year 2018 and the mandatory activity
payment handled. Since this research question uses both Disco and Rstudio, this
research will use two variants of the PermitLog.xes file. One variant will be kept
unedited in the Disco Tool to be used for process analysis and the other variant
will be exported, prepared and used in Rstudio to perform data analysis.
1. Preparing the Data The first step is preparing the Rstudio variant with
converting all values to their respected data type , and deleting unnecessary
columns (for this research question) like activity type, cost type, declaration
type, rfp id, task and dec id. Since all the activities in the same case IDs will
have the same attribute values, we deleted all duplicate case ID rows in Rstudio,
so that every case ID only exists once. Figure 15 presents an overview of the
frequencies relative to the requested budget.
2. Dividing into groups in R After the data was prepared, the following
three groups were created by splitting the PermitLog log into three equal groups
of 1500 cases relative to the requested budget: low, medium and high requested
budget. Table 2 shows an overview of the grouped data. These groups will be
used to analyse the differences in data and process. Notice the count does not
add up to the total amount of unique cases, since we deleted the common outlier
for this research question.
When we further explored the grouped data in R, we explored the relation
to the overspent amount like the previous chapter. We divided the overspent
amount by the requested budget and got a percentage of overspending amount
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Fig. 15: Frequencies of requested budget
Group
Low
Medium
High

Range
0 - 588.7
588.8 - 1389.7
1389.8 - 13451.8

Count
1500
1499
1500

Mean Requested
302.3
947.3
2511.8

Table 2: Overview splitted PermitLog

relative to the budget group. We made some interesting findings alongside Figure 16:
– The Lower group only had 74 out of 1500 declarations on budget, where
the overspent budgets averaged a 47% of overspending, and the underspent
budgets -42%
– The Medium group performed worse on the amount of declarations on
budget (23), but did slightly better with the the overspent budgets averaging
a 28% of overspending, and the underspent budgets -34%
– Almost no declarations (8 out of 1500) in the Higher group was on budget
and performed similar to the medium group where the overspent budgets
averaged a 23% of overspending, and the underspent budgets -34%

Recommendation: Encourage the employee to think more about the
needed/requested budget. Perhaps come with consequences when the overspent amount is above a percentage fault threshold. An average of 40% in
under- and overspending in every group is bad for the business in predicting
future costs.
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Fig. 16: Requested budget versus Percentage Overspent amount of Requested
budget

5.2

Analysis

To find differences in the process of the identified groups we used Disco and
filtered the requested budget attributes with respect to the ranges in table 2.
Throughput Time Throughput time was easily discovered by the average
events, and the mean and median case duration in the global statistics tab in
Disco. As table 3 shows there is a difference between the mean and median
within the groups, because of unknown outliers and the skewed distributions of
the groups. Therefore, when we analysed the duration time we preferred to use
the median case duration and discovered clear differences between the groups.
A lower requested budgets has on average a smaller case duration time than
others.
Group

Average Events

Low
Medium
High

11.1
13.6
15.6

Median case Dura- Mean case Duration
tion
46.7 d
61.5 d
64.9 d
74.4 d
87.1 d
14 wks

Table 3: Overview Throughput Time
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Deviations To analyse deviations we must discover the desired process by
analysing the given process flow on the BPI challenge website and appoint which
activities are unwanted. Figure 4 shows the happy-flow process model and activities, but does not take in consideration that the budget owner and supervisor
could be a different person. We checked two forms of deviations.
1. Forbidding unwanted activities We filtered the logs by forbidding all
unwanted activities, such as REJECTED and SAVED
2. The perfect Happy-flow We added another filter on top of the previous
one, were the ten activities in the happy-flow process (from Figure 4) where
mandatory.
We divided the amounts of filtered cases by the total amount of cases per
group and got the following results in table 4.There are only little cases that
resemble the happy-flow process model and when comparing the groups we see
that the high requested budget group performs worse with more unwanted activities than the other two groups.
Finally, we made the undesired activities mandatory to check for the most frequent variants of deviations, which were for all groups the same, the declarations
were rejected by administration.
Group

Happy-Flow

Low
Medium
High

3.2 %
4.9 %
4.6 %

No unwanted activities
23.4 %
22.1 %
11.8 %

Table 4: Overview Deviations

Recommendation: Create a different standard procedure per requested
budget amount group to optimize both duration and to minimize deviations.
Probability of getting approval Lastly, we researched the probability of getting the permit and declaration accepted. Permits and declarations go through
administration first and after that to either a budget owner or a supervisor. Permits are approved more than 95% of the time for all groups after submitted by
the employee and declarations are approved 81% in the low budget group and
71% in both medium and high.
After administration, several different activities can happen and Figure 17
and Figure 18 show the probabilities of the activities that can occur after approval by administration. Unfortunately, no significant differences were found.
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Fig. 17: Probabilities per activity after permit is accepted by administration

Fig. 18: Probabilities per activity after declaration is accepted by administration
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Conclusion

The goal of this business report was to investigate the processes related to the
international declarations at TU/e. The focus was to present recommendations to
the TU/e on the amount of money declared or requested. The following research
questions were compiled;
1. What process related properties are correlated with the amount of money
declared?
2. What are the characteristics for overspend and underspend permits?
3. Are there differences in the process based on the requested amount?
In order to answer these research questions the following steps were taken;
first of all, the relationships between event logs were identified. As a result, two
event logs (domestic declarations and requests for payment) were disregarded as
they were irrelevant for the determined scope. Secondly, the relationships within
the chosen event logs were evaluated, to create a data-model that shows the
relationships between entities and attributes.
In order to answer the second and third research questions, the following steps
were performed; the events in the event logs were evaluated using R-studio, to
identify outliers and determine relevant characteristics. Using Disco, the happy
flow was identified, which was the dominant process flow. Various assumptions
were made, which have to be taken into account with regard to the recommendations. For the exploration and evaluations various techniques were used such
as histograms, bar charts, box plots, scatter plots and tables.
The process to investigate the process properties of each international declaration (first research question) was slightly different, as the goal of this analysis
was exploratory and the results were insights rather than recommendations.
First the characteristics of the activities performed on the declaration case were
presented and some filtering took place. Python was used as the programming
language to mine the frequencies of activity attributes from the international declaration logs. Boxplots and barcharts were used to visualise the results and for
the correlation between the case’s generated properties and the amount Spearman’s correlation was used.
These processes resulted in the following recommendations;
– It is recommended to investigate travel permit 54518 further, to determine
appropriate steps to be taken.
– It could be very interesting to look further into the overspent and underspent
projects. Was the budget incorrectly estimated and what can be done to
make better estimations in the future? Were there unforseen circumstances?
– It would be very interesting to look further into why certain organizational units have more underspent projects and others have more overspent
projects.
– Encourage the employee to think more about the needed/requested budget.
Perhaps come with consequences when the overspent amount is above a
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percentage fault threshold. An average of 40% in under- and overspending
in every group is bad for the business in predicting future costs.
– Create a different standard procedure per requested budget amount group
to optimize both duration and to minimize deviations.
Additionally, we gathered the following insights;
– Declarations with higher amounts seem to be evaluated more often than
declarations with lower amounts.
– Directors are involved more often in declarations with higher amounts than
declarations with lower amounts.

