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PUBBLICAZIONE DELLE TRACCE DELLA PROVA SCRITTA

(PUBBLICAZIONE AI SENSI DELL’ART. 19 DEL D.LGS. N. 33 DEL 14 MARZO 2013, MODIFICATO
DALL’ART. 18 DEL D.LGS N. 97 DEL 25 MAGGIO 2016)

Concorso pubblico, per titoli ed esami, ai fini del reclutamento di numero diciotto ""Ricercatori*, Terzo Livello
Professionale, con contratto di lavoro a tempo indeterminato e regime di impegno a tempo pieno.

Concorso indetto con Determinazione Direttoriale n. 57 del 15/06/2022, mediante avviso pubblicato nella Gazzetta
Ufficiale della Repubblica Italiana, Quarta Serie Speciale "Concorsi ed Esami” numero 48 del 17 giugno 2022 .
CODICE CONCORSO 2022INAF18 RIC/IASMI/Posizionel5

Prova scritta estratta

Traccia B
Scenario. — Machine Learning methods can be applied within several scenarios in
astronomy/astrophysics/cosmology. Describe one such scenario and motivate the use of ML techniques by pointing to
the advantages over other statistical analysis methods if possible.
Research question — Formulate a precise research question related to the chosen scenario.
Task — Discuss the design of a data analytics study for the investigation of the research question. For the sake of
illustration:
- describe the kind of data that are assumed to be available, in terms of attributes/features, quantity/size and
quality
- specify the Machine Learning tasks that could be involved in the study (e.g. representation learning, anomaly
detection, classification, regression);
- specify the performance metrics relevant to the problem;
- if possible, identify and contrast two families of algorithms that could implement the tasks;
o describe very synthetically their principle of operation;
o highlight similarities and differences among the algorithms e.g. in terms of metrics other than
prediction performance, such as
= easiness of implementation/deployment, off-the-shelf availability,
= interpretability of the learned model,
= computational cost;
- based on the above elements motivate the choice of the algorithms
- describe an experimental pipeline that could support the investigation and, if applicable, point to software
libraries that would be appropriate for the deployment

Tracce non estratte

Traccia A
Scenario. — Describe and motivate a scenario of interest in astronomy/astrophysics/cosmology that could benefit from
the application of Machine Learning methods, and if applicable discuss briefly the advantages over other statistical
analysis methods. Describe the kind of data that are assumed to be available, in terms of attributes/features,
quantity/size and quality.
Research question — State a precise research question related to the scenario.
Task — Discuss the design of a data analytics study for the investigation of the research question. For the sake of
illustration:
- specify the Machine Learning tasks that could be involved in the study (e.g. representation learning,
classification, regression);
- specify the target performance metrics relevant to the problem;
- if possible, identify and contrast two families of algorithms that could implement the tasks;
o describe very synthetically their principle of operation;
o highlight similarities and differences among the algorithms e.g. in terms of metrics such as
= easiness of implementation
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off-the-shelf availability (if applicable point to software libraries that would be appropriate
for the deployment),
= interpretability,
= computational cost;
- based on the above elements motivate the choice of the algorithms
- describe an experimental pipeline that could support the investigation
- outline the expected results and criticalities

Traccia C

Scenario. — Astronomy, astrophysics and cosmology offer a number of scenarios where the use of Machine Learning
can provide advantages over more traditional statistical analysis methods. Describe one scenario of interest.
Research question — Formulate a precise research question related to the chosen scenario.
Task — Discuss the design of a data analytics study for the investigation of the research question. For the sake of
illustration:
- describe the kind of data that are assumed to be available
o briefly describe the source and the quality of the data
o point to the salient attributes/features,
o state the assumed size of the dataset
- specify the Machine Learning tasks that could be involved in the study (e.g. regression, classification,
anomaly detection, representation learning, sequence translation, forecasting, association rule discovery,
pattern mining etc.);
- specify the performance metrics relevant to the problem;
- if possible, identify and contrast two families of algorithms that could implement the tasks;
o describe very synthetically their principle of operation;
o highlight similarities and differences among the algorithms e.g. in terms of metrics other than
prediction performance, such as
= computational cost
= interpretability of the learned model
= off-the-shelf availability, easiness of implementation/deployment
- motivate the choice of the algorithms based on the above elements
- describe an experimental pipeline that could support the investigation and, if applicable, point to software
libraries that would be appropriate for the deployment
- outline the expected results and criticalities.
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