RELATIONAL
CONCEPT BOTTLENECK MODELS

PIETRO BARBIERO, FRANCESCO GIANNINI, GABRIELE CIRAVEGNA,

. \éo MICHELANGELO DILIGENTI, GIUSEPPE MARRA " ‘ ,ﬁ
NEURA g
0’.'. INFORMATION
.i PROCESSING NEURIPS 2024

0o SYSTEMS

Wiy
;z UNIVERSITY OF ﬁa ;%%%:LE KATHOLIEKE UNIVERSITEIT
<% CAMBRIDGE SUPERIORE Y LEUVEN



PROBLEM
CITIZEN ( §?§§§§§§§§§'-‘—“

ANSWER RELATIONAL CONCEPT-BASED
QUERIES EXPLANATIONS &
ACCURATELY INTERVENTIONS




CONCEPT BOTTLENECK MODELS

TEENAGER
MALE %CITIZEN( o B)
STUDENT




CONCEPT BOTTLENECK MODELS
CANNOT ANSWER RELATIONAL
QUERIES

TEENAGER
‘é MALE %CITIZEN( =
STUDENT

CITIZEN( - , B )?




CONCEPT BOTTLENECK MODELS RELATIONAL DL MODELS
CANNOT ANSWER RELATIONAL
QUERIES

TEENAGER
‘é MALE %CITIZEN( =
STUDENT

CITIZEN( - , B )?




CONCEPT BOTTLENECK MODELS RELATIONAL DL MODELS
CANNOT ANSWER RELATIONAL DO NOT PROVIDE
QUERIES CONCEPT-BASED EXPLANATIONS

TEENAGER ‘
‘% MALE %CITIZEN( g 5s) g/ .
STUDENT \‘

EXPLAIN &
INTERVENE

CITIZEN( - , B=




RELATIONAL CONCEPT BOTTLENECK MODELS

RELATIONAL
CONCEPT BOTTLENECK

PARENT( R, &)

cmzen(@, =




RELATIONAL CONCEPT BOTTLENECK MODELS

RELATIONAL
CONCEPT BOTTLENECK

PERMUTATION INVARIANT
AGGREGATION

D

PARENT( 8, &

> CITIZEN(  , ==

RELATIONAL
CO“‘CEPT TASK PREDICTOR

REumoEN CODER




RELATIONAL CONCEPT BOTTLENECK MODELS

RELATIONAL
CONCEPT BOTTLENECK

PERMUTATION INVARIANT
AGGREGATION

D

PARENT( 8, &

> CITIZEN( @, =

CITIZEN(’ =) RELATIONAL

CONCEPT TASK PREDICTOR

RE‘AT‘OgNC oDER
EXPLAIN &
INTERVENE




