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Research area(s)

The research is positioned within the Information Systems field, addressing the
digital transformation of Public Administration by leveraging process-aware and
data-driven methods to realign public service processes with modern digital
technologies.
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Research results

Business Process Management (BPM) Custom Application to Public
Administration

Systematic Literature Review on Predictive Process Monitoring (PPM)

Process Mining on Land Matrix Data
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Research products

[P13]

S. Fioretto, E. Masciari

A Conceptual Framework for Predictive Process Monitoring in Public Administration,
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PhD thesis overview

Public administrations struggle to deliver efficient services,
limited by confusion between digitization, digitalization, and true digital transformation.
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a Digitization Digitalization Digital Transformation
conversion of analog information application of digital involves the strategic use of
into digital form, enabling its technologies to improve digital technologies and process
storage and processing by workflows, automating and knowledge to reconfigure
computers. streamlining existing processes. operations, enabling end-to-end
proess integration.
()
=
g Adopt a process-aware and data-driven approach, utilizing top-down and bottom-up approaches:
a * Business Process Management (BPM), Process Mining (PM) and Predictive Process Monitoring
@) (PPM)
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PhD thesis overview: Methodology

Empirical Analysis of Public
Administration e

Exploration of the PA context through top-down

BPM to analyze:
*Processes

*Data and information systems in use
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Application of PM and
PPM to Land Matrix Data @

Assess the applicability of PM and PPM
in noisy, unstructured, and highly complex
process environments. —
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Research Line 1

An Empirical Analysis of Digital
Transformation in Judicial Offices
Using Business Process Management
(BPM) Methodologies
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Motivation & Context

Context - Court of Appeal of Naples

Complex judicial body managing high case volumes across civil, criminal, and
labour divisions.

Daily administrative activities — staff scheduling, leave management, and
workload distribution — directly impact overall efficiency.

Motivation

investigate how BPM methods can support digital transformation in environments

characterized by low technological maturity, fragmented data, and legacy
infrastructures
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. | Name Type

Description

Process | Describes how leave requests
are inserted, verified,

approved, and recorded.

1 Leave Management

2 | Workload Assignment | Process | Records ang

¥ updates
ta, and monitors

Process

Methodology

fil

Hiid

1
{

Discovery

Process
Monitoring

BPM
life

cycle

Process
Implementati
on

Process
Redesign

technical and
institutional
constraints
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Process
Analysis

Problem (As-Is) Redesign Action (To-Be)

Manual management of operational data

Introduction of digital forms and automated
validation for leave requests and workload
updates

Dispersed and non-integrated data sources

Creation of a shared database connecting leave,
workload, and section data

Limited visibility of availability and workload

Develop interactive dashboards to provide real-
time and planned availability.

Absence of automated allocation support

Introduction of digital tools assisting case
distribution, based on up-to-date data on
workload and availability

Lack of integration between related
processes

Connection of Leave Management and Workload
Assignment modules through shared and
synchronized data

Simona Fioretto
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Proposed Solution & Results
- ﬁ A A

* Adapted BPM Framework Sofoware

Development

Methodologies
1 Process
Discove
Vg

* Demonstrated the applicability of BPM in low- e n O A _Qﬁ}y )
digital-maturity contexts. G| irements ] P brocase

Monitoring BPM
Process \UH]_DU life

\Evaluatlun

ut

_ iop

Process
Analysis

* lIdentified an object-centric structure where Leave @& ovele J
. B
Management and Workload Assignment share the \
same core entity — judge availability. pamentas "/L
< ‘
J g
\ I Proof of /
:Concept;
N/
Digital data-entry form for structured Structured personnel registry for
registration of leave requests. judges’ profiles, roles, and assignments.
, (1,1) (1,N) — (1.N) (1,1) L . . i
assignment leave Automated validation checks to detect Real-time workforce overview showing
duplicates and overlapping periods. active, assigned, and unavailable judges.
Centralized historical archive of all Assignment management module with
recorded leaves for traceability and task creation, update, and completion

reporting. tracking.

Summary reporting functions to
monitor extended or accumulated
leaves.

Integrated monitoring tables for
ongoing and completed assignments.

Data synchronization across sheets Reporting and summary visualization

Configurable calendar view for period-
based visualization and planning.
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Research Line 2

Comparative Analysis of Predictive
Process Monitoring Approaches

(Classical vs. Object-Centric Event
Logs)

( ( PhD Simona Fioretto
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Motivation

Predictive Process Monitoring

area of Process Mining which predict the future behaviour of an ongoing process instance

rely on single-ID Event Logs, which fail to capture the complexity of real-world, multi-entity
processes.

modern systems produce Object-Centric Event Logs (OCEL) linking multiple related objects and
interactions.

Ongoing
partial trace N (0,1) (1,1)
1

permit

E \l/ i (1,1) (0,1)

(O,N)

Offline Setting

- —_————

(1,1) (1.N) (1,1)

o application review
- @ Predictions
Tralning @ L, " Outcome
0@ * Numeric (LN)

Event

Completed Model Trained Model
Trace

(1,1)

Online Setting inspection
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Methodology

Approach: Systematic Literature Review
Databases: Scopus, IEEE Xplore, Google Scholar (2019-2024)
Research Questions:
— RQ1: What is the nature of the input Event Logs in PPM approaches?

— RQ2: How do the prediction tasks, the methods used, and the application domains
differ based on the type of Event Log?

— RQ3: To which phase of the PPM framework does the scientific contribution of each
research proposal specifically relate?

47 papers selected after inclusion/exclusion screening
Dimensions analyzed: Event Log Type, Prediction Task, Method, Contribution Area, Domain
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Results

Event Log Type

Classical: single-case logs; standardized, efficient, widely supported.

OCEL: multi-object logs; capture interactions, richer context but higher complexity.

Three strategies: Flattening (simple, compatible, good with feature
engineering), Graph-based (GNNs, embeddings accurate,
costly), Hybrid/Alternative (Petri Nets, conceptual).

Prediction Task

e Classical: next event / remaining time
e OCEL: multi-target (next event + KPl + anomaly)

Method

® OCEL: GNNs, LSTM, CatBoost (accuracy vs cost)
e Classical: LSTM, Transformers, CNN

Contribution

® OCEL: focus on data modeling & encoding

Area e Classical: focus on model tuning & benchmarks
® OCEL: complex sectors (Public Admin, Healthcare, Finance)
Domain e Classical: structured domains with public datasets

Common domain: Finance, useful for cross-method benchmarking.

NS

Simona Fioretto

19



Research Line 3

Application of Process Mining and
Predictive Process Monitoring in Large
Scale Land Acquisitions
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Motivation

Context
Large-Scale Land Acquisitions (LSLAS) raise issues of transparency, governance, and
local rights, while their dynamics remain highly variable and opaque.

Objective

Use Process Mining and ML to explore LSLA behavior and test the applicability of
PM/PPM in unstructured, noisy, real-world data environments.
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Methodology

Deal ID  Intention Negotiation Implementation
of investment status status
10362 2022#current#78 l E#For_ 20 l()lrcnrrc_m#Conclndad 2022#cnlrrc nt#In operation
1. Data Transform raw | Extraction of 2,198 cases - carbon sequestration/REDD (Contract signed) (production)
. . . . 10363 2021-06-01#current#2863#For 2014#current#Concluded 2021-09%4current#In
Preprocessing | Land Matrix Negotiation/Imple 5,138 events-13 carbon sequestration/REDD (Contract signed) operation (production)
i viti 0364 2014#curre 65000#F 2014#tcurrent#Concluded 2014#current#l:
& Event Log tables (Deals, | mentation status activities - ! v e Cnclude e o)
Creation Investors) into | sequences, usable event log.
structured eve | cleaning,
nt logs timestamp parsing. Deal ID  Activity Timestamp
- - 9958 Failed (Negotiations failed) 2023-01-01
2. Process Model land Directly-Follows Highly 9958 Project abandoned 2023-01-01
Discovery & acquisition Graphs (DFG) unstructured spa 9962 Intended (Memorandum of understanding) ~ 2019-05-22
. . . . . 9962 Project not started 2020-01-01
Inspection behavior and | via PM4Py, variant | ghetti process - 9990 Failed (Contract cancelled) 2022-01-01
identify analysis, temporal | need for
process inspection. complexity
variability. reduction.
3. Complexity | Simplify and Log Sub-logs z
Reduction segment decomposition (by | capturing
behavior while | end-status) + homogeneous
preserving K- behavioral _%
rare but Means & Agglomer | clusters. =
meaningful ative Hierarchical
cases. clustering (index-
based encoding). l
event log DFG
#traces  # variants Va;;:l:l # events Lracrcn::l:nglh lrac[vl:“li;.\g[h #vertices  #edges ’.Iﬁ‘”
Failed Sub-Log 262 86 0.33 760 1 8 13 72 5.54
CO_AHC 98 18 0.18 199 2 3 10 18 1.8
C1_AHC 13 13 1 76 5 7 12 34 2.83
C2_AHC 93 25 0.27 2719 3 3 13 32 2.46
C3_AHC 47 27 057 188 4 4 13 42 323
CO_KM 59 39 0.66 260 4 7 13 55 4.23
C1_KM 96 28 0.29 288 3 3 13 35 2.69
C2_KM 96 16 0.17 194 2 4 11 17 1.55
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Methodology & Results

4. Predictive Analysis

Assess whether process
information improves outcome
prediction.

Random Forest classifier trained
on (i) attributes only vs (ii)
attributes + activities.

Control-flow info gives marginal
gain due to data noise and class
imbalance.

5. Encoding Comparison

Test impact of different encoding
strategies on performance.

Ordinal Encoding, BERT
Embeddings, MLP Transformed
Features.

BERT + MLP yields richer
representations but limited
accuracy gain.

Model Accuracy Balanced Accuracy!  Precision Recall F1 Score?
O_attr 0.58 0.55 0.58 0.58 0.57
O_act_attr 0.55 0.51 0.57 0.55 0.54
BERT+O_act_attr* 0.62 0.59 0.62 0.62 0.61
BERT+MLP_act_attr’ 0.63 0.61 0.63 0.63 0.63

Empirical demonstration that control-flow info, when properly encoded (BERT+MLP), enhance outcome
prediction, even in highly unstructured data

Simona Fioretto
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Conclusion

* Business Process Management can effectively support the analysis and redesign of
complex workflows within the Public Administration domain.

* Process Mining techniques can extract actionable insights even from incomplete,
heterogeneous, and unstructured data sources.

* Predictive Process Monitoring can be applied to real-world, low-quality datasets,
enabling early outcome prediction despite data irregularities.
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Thank You For Your Attention
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