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Who we are

Giovanni Cerulli
Director of Research @ CNR-IRCrES

Andrea Giovanni Nuzzolese

Researcher @ CNR-ISTC
Co-head of STLab
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Creating the FOSSR Knowledge Graph
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Context and aim

(Social) Scientists create knowledge as a
soup of heterogeneous research
artefacts

FOSSR aims at making such a soup
meaningful, machine-readable,
interoperable, and FAIR
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All we need is a Knowledge Graph!

“A graph of data intended to accumulate and convey
knowledge of the real world, whose nodes represent

0\7(—>.?
entities of interest and whose edges represent potentially

different relations between these entities.” ’
(Hogan et al. 2022) I
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A KG is more than a simple graph

Knowledge in a KG is modelled according to a

formal semantics, i.e. an ontology, that enables
automatic (symbolic) reasoning I J

end name type type name

N re Web resour h n ~ -
odes are Web resources, they can be accessed, S ore—{ Gl —vee ()
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queried, retrieved on the Web

venue type venue  venue
Different KGs can be explicitly linked for | ™ Y \
interoperability, knowledge augmentation, data (Drinks Festival | (S°t°"|‘aY°f] [Pisci"a?"'mpica]
fusion, etc. ciiy ciiy ciiy
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A KG is a symbolic layer that enables artificial and Cl. h:W«bu»
human agents to interact at Newell’s knowledge '\'gfl.ght_/
level |
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Creating a knowledge graph is complex

A common schema for describing the domain needs to be defined and agreed on

. Knowledge engineering, ontology learning

Interoperability with other pertinent KGs and schemata must be ensured, e.g. DDI, Schema.org, SPAR
ontologies, FRBR, foundational ontologies, etc.

. Knowledge reconciliation, disambiguation and linking

Knowledge has to be mined from a variety of sources with different semantics and granularities

. Statistical modelling and inference, Causal probabilistic modelling, Deep learning, etc.

Facts from real word have to be detected and used for enriching the KG with new knowledge

*  Agent-based simulation, complex modelling, etc.
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Misael Mongiovi
ISTC-CNR

Deep learning

@

applies

part of

Activity 5.1
‘Analysis of collected and «<——uses
acquired data"

Statistical modelling and inference

applies
Social network analysis ©<7 P

Geo-referenced spatial analysig

I
] applies ( part of

&appliesl

led by Activity 5.2

"Advanced Data Models"

___provides
input to

provides

Activity 5.4 "
input to

"Causal modelling,
Counterfactual, and

~led by—

Antonio Zinilli

—> "Ontology network and
knowledge graph"
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“Innovation in data analysis:
Knowledge extraction,
integration, and enrichment "

Andrea Nuzzolese
ISTC-CNR

Activity 5.3 “led by

A |
applies
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Knowledge engineering

part of

part of

Policy learning = Potential Inference"

applies—’}

IRCrES-CNR

(—appliesHO
Activity 5.5 |

led by— "Complex modelling and

Complex modelling

artificial populations for uses

agent-based simulations"

Mario Paolucci
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What is policy learning?
Process of improving program welfare achievements by re-iterating similar
policies over time

Optimal treatment assignment

Policymakers can optimally fine-tune the treatment assignment of a prospective
policy using the results from an RCT or observational study. Assignment rules
depends on the class of policies considered (here we focus on threshold-based
and linear-combination policies)

Maximizing constrained welfare

The policymaker hardly manage to reach the best solution (unconstrained
maximum welfare) because of institutional/economic contains of various sort
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Policy Policymaker
objectives/ action
constraints
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Selected
unit
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Available options |
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Non-eligible units I \

LEARNING IN THE Step 1. o

Unit eligibility
POLICY CYCLE | yes

Step 2.
Unit self-selection

—t

no

Non-applying units I

-

yes

Step 3.
Agency’ unit /project — Non-supported

selection applying units
( Ex-ante evaluation )

yes

- Comterfacmalé
c Step 4. :
'c Agency implementation and

E Sﬁep L control of the program

Q Uﬂ ‘“:g;:;p;“ lict ( In-itinere evaluation )

a' future effect

- (Learning) 4

g Iy Step 5.

Units" behavior

|

Step 6.
Estimation of the policy effect|,
by a treatment model

( Ex-post evaluation)
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Total
Policy effect S = Selection process operated by a

l l specific treatment rule

Y(S) = a+ B(S)

| Empirical Welfare Maximization aims

I I at maximizing the indirect effect

_ : via optimal assignment to treatment within
Direct Indirect specific classes of policies
effect effect

~ This is the effect obtained if the “assignment
to treatment” was run at random
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POLICY LEARNING

® CONSTRAINED POLICY WELFARE MAXIMIZATION
® OPTIMAL TARGETING OF POLICY BENEFICIARIES
® OPTIMAL EX-ANTE PREDICTION OF POLICY EFFECTS

® MACHINE-LEARNING BASED EFFECT PREDICTION



