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On the Importance of Interpreting Tabular Data
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On the Importance of Interpreting Tabular Data
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* Other possible tasks
Liu et al. From Tabular Data to Knowledge Graphs: A Survey of Semantic Table

Interpretation Tasks and Methods. Submitted to Journal of Web Semantics, 2022.

1st system in Accuracy
SemTab 2021
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Making Sense of Tables: DAGOBAH

= Raw table:

English title Original title Director(s)

2000

2001

2002

2003

2003

= Re-structured table:

English title Original title Director(s) -

2000

2001

2002

2003

2003

Lijmen/Het Been
No Man’s Land

The Son

On the Run

An Amazing Couple

Lijmen/Het Been
No Man’s Land

The Son

On the Run

An Amazing Couple

Robbe De Hert

NiA\uO08Djja zemlja

Le Fils

Cavale

Un couple A@patant

Nicija zemlja
Le Fils

Cavale

Un couple épatant

[22]
Danis TanoviA\u008

Jean-Pierre and Luc
Dardenne

Lucas Belvaux

Lucas Belvaux

Robbe De Hert
Danis Tanovi¢

Jean-Pierre and Luc
Dardenne

Lucas Belvaux

Lucas Belvaux

(23]

(19]

(24]

(24]

(2]
(23]

[19]

(24]

(24]

Pre-processing

Ad-hoc rules, spaCy NER

Title: {}

Orientation: HORIZONTAL, Conf=1.0

Header: ['Year’, ‘English title’, ‘Original title’, ‘Director(s)’, ‘Ref’]

Conf=0.6

Key column: index=1, Conf=1.0

Data Type: [DateTime (Conf1.0), String (1.0), String (1.0), String (1.0),
String_Number(1.0) ]

Primitive typing: [DateTime (1.0), Unk, Unk, Person (1.0), Unk]

Possible row re-alignement.



DAGOBAH: Annotation Workflow

Header

Step 1: Pre-Processing

Step 6:
Cell-Entity Annotation

Belfort

Nice

Rennes

Step 5:
Column-Type Annotation

Belfort
Nice

Rennes

Object column: City

Region

Bourgogne Franche Comté

Provence Alpes Cote d'Azur

Bretagne

Region

Bourgogne Franche Comté

Provence Alpes Cote d'Azur

Bretagne

N~

Step 4:

Columns-Property Annoctation

Numeric column

Population (2(

46954

341032

217728

Population (2(

46954

341032

217728

o

Step 2: Entity lookup

\

t""[J 3:

= 2 KGs supported (Wikidata, DBpedia)

Distance: character-based and token-based Levenshtein

wms elasticsearch

KGs

WIKIDATA

Candidate Pre-Scoring




Bourgogne Franche

Belfort S 46954
Nice Proven(;e] A@Lﬁ)res Cote 341032
Candidate pre_scoring Rennes Bretagne 217728
set of candidates for cell
=>» confidence score for each “
PSc(e,, = Sc N n( )) *ScCo: ( , )x : (Belfort) city in France
( ) context grap sum . (Belfort) Neighborhood in Maastricht
France erritoire
of a candidate entity =S sk G172
= quantifying the correspondance of country P17 CaialOr P1376
with neighboring entities Belfort
Q171545 Q...

placeOfBirth P19

Paul Faivre ]\[:graph ( )

Q3371185



Relevance of cell
w.r.t. is determined through

graph contexts discovery

France Territoire de Territoire de
Q142 Beffort Q12782 Beffort Q12782
country P17 ) locatedin P131
capitalOf P1376
Belfort
Q171545 Q...
placeOfBirth P19 Q...

Paul Faivre
Q3371185

Bourgogne Franche

Belfort Comté 46954
. Provence Alpes Cote
Nice o' Azur 341032
Rennes Bretagne 217728
Dijon
Q7003
capital P36
Bourgogne ,
Franche Comté Bourgogne-Franche-Comté
Q18578267 has a candidate
population Q1082
2,819,78

3

(Q171545) Belfort is the capital of (Q12782) Territoire de Belfort which is located in

(Q18578267) Bourgogne-Franche-Comté



Belfort Bourgogne Franche 46954
Each neighbor does not have an equal contribution Comté
. Provence Alpes Cote
. . : . Nice ; 341032
Object neighbors are more important than literals d"Azur
(datetime, unit, plain number...) Rennes Bretagne i

Cells in the left side of the table should have more
weight (i.e. key column)

Columns highly connected to target column shoud have more weight

KG predicate paths provide different information content

Territoire de Belfort France
Q12782 Q142
diplomaticRelation P6886
locatedin P131 capitalOf P1376 country P37
Bourgogne el R - Belfort POt T N United Stgtes of
Franche Comté - high weight Q171545 small weight ¥ Argzréca

Q18578267

generality(Q12782) < generality(Q142) Q18578267 more informative



Belfort Bourgogne Franche

Comté 46954

Candidate pre-scoring

. Provence Alpes Cote
: Nice , 341032
set of candidates for cell d’Azur

=> confidence score for each Rennes Sistege 217798

PSc(ec,e) = Sceontext( %raph( )) " Scsim(ecre)” *_

- i : (Belfort) city in France
Columns PrOperty Annotation : (Belfort) Neighborhood in Maastricht

* The most frequently occuring property between best entities pre-scored in the two columns
»  Supports multiple relation types,

e.g. {s,p,0}, {s, p1, P2, o}, {s, p1, (-)p2, o}
Column-Type Annotation

* Majority voting based on pre-scored entities of the same column
» Type hierarchy considered with levels

Cell-Entity Annotation se( ) = PSc(e.,e,,) + a X ScoTecpy + B X scorecry
« Pre-scoring = local information l+a+p
» Final scoring = local information (pre-scoring) +
global information (CTA and CPA) a = CPA_coverage / 2

B = CTA _coverage/ 2



LeaderBoard

1st system in Accuracy

SemTab 2021
Settings Setting Entity’s KG context Scoring
1 1-hop predicate paths Hard scoring
2 2-hop predicate paths Hard scoring
3 2-hop predicate paths Soft scoring 100 candidates / cell: 49s / table
4 g-hop, b_u)t_u)smg. only uni-directional paths, | Soft scoring 250 candidates / cell: 92s / table
i.e. sub py p, obj
CTA CEA CPA
Task Setting
F1 Precision F1 Precision F1 Precision
2* 0.832 0.832 0.923 0.923 - -
Round 1 - WD Table
Top 1 SemTab 2021 0.728 0.73 0.907 0.907 - -
2* 0.422 0.424 0.954 0.946 - -
Round 1 - DBPTable
Top 1 SemTab 2021 0.46 0.468 0.692 0.692 - -
4* 0.916 0.916 0.970 0.970 0.899 0.899
Round 2 - BioTable
Top 1 SemTab 2021 0.956 1 0.964 0.964 0.899 0.899
3* 0.976 0.976 0.975 0.976 0.996 0.996
Round 2 - HardTable
Top 1 SemTab 2021 0.977 0.977 0.985 0.985 0.997 0.998
4 0.381 0.382 0.496 0.497 - -
Round 3 - BioDivTable
Top 1 SemTab 2021 0.593 0.595 0.602 0.611 0.947 1
3* 0.99 0.99 0.974 0.974 0.991 0.995
Round 3 — HardTable
Top 1 SemTab 2021 0.984 0.984 0.968 0.968 0.993 0.994




Research results transferred into usable APIs/Uls

DAGOBAH API

For developers and data scientists

™ orange Developer srosc Blog  Customer stories Q BN
Table Annotation % beta

Semantic Annotation Toolket for Tabutar Data.

Overview | Getting started

The award-winning Al solution to understand contextiess data in tables

In 2 nutshell

Specifics
Geographical availabiity Offer status Support Taritt
servee = avsiabie workduds
Why you will love this API ?
it unlocks the value of your data 1t makes your tabular
Use /eregracesmng o Fave your cata tible Gnce the data tate s cleaned, use /annctation o Contet-sugmentad data can useAuy endch

https://developer.orange.com/apis/table-

annotation/api-reference

Open for testing upon invitation

Discover DAGOBAH

SDRGOBAH

Table and Graph Contexts For Efficient
Semantic Annotation Of Tabular Data

'XEREKEKE
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A robust and advanced semantic annotation

DAGOBAH Ul

For all Orange collaborators

Orientation Header Primary Key

Analyte  CAS Registry Number LEMRL
UNKNOWN UNKNOVIN UNKNOWN CARDINAL
PERSON PHONE NUMBER

Anatyle CAS Regiry Number units LCMAL
fluvaxamine 54730-189 nanogram per lire 270
alyburide 10238-2148 nanogram per litre 48
lorazepam B46-d2-1 nanogram per lire 200
oxycodone 76-42:6 nanogram per litre 47

Revised Table Data

Analyte CAS Registry Number Units LCMRL

" @ =@ = @

schobry artcie ‘medcaton -t

a0 Coverage Coge  mesenen  comape
Quaizls S Q121490 ey i
fluvoxamine 54739183 nanogram per ltre
Fovoamne W fuvoramne nanogram per itre 270
Qo824 Q1092% Q104907186
10238218

Syburide. il nanogram per itre

Croumce ot g e “
aEmye QeE73241

lorazepam 84401 nanogram per tre

Corazepam orazepem oo g e 200
Q0124 Q0828
oxycodone 76426 nanogram per ltre

https://tinyurl.com/dagobah-ui-demo

Sarthou-Camy et al. DAGOBAH Ul: A New Hope

For Semantic Table Interpretation. Posters & Demo. ESWC 2022


https://developer.orange.com/apis/table-annotation/api-reference
https://tinyurl.com/dagobah-ui-demo

DAGOBAH Science
Health Use Case

Context

A healthcare practitioner exploring two
datasets containing information about

drugs.

health_drugs_class.csv

ESOMEPRAZOLE BIOGA
GASTRORESISTA

ESOMEPRAZOLE BIOGARAN 40
GASTRORESISTANT 14

WVALSARTANWOO2fHYDROCHLOROTHIAZIDE

ISTERS

Analyte
codone

sulfamethoxazole

trimethoprim

valsartan

verapamil

PRODUIT

ESOMEPRAZOLE
BIOGARAN

AVONEX

ESOMEPRAZOLE
BIOGARAN

CGP-4

SO01R ANTIINFLA

Classe EphMRA

STEROIDEENS
OPHTAI S

INHIBITEURS DE LA
POMPE A PROTONS

INTERFERONS, BETA

INHIBITEURS DE LA
POMPE A PROTONS

TOIRES

Classe ATC

BROMFENAC
OC
SESQUIHYDRATE

ESOMEPRAZOLE

ESOMEPRAZOLE

VALSARTAN ET

DIURETIQUES

CAS Registry Number Units

nanogram per litre
nanogram per litre
nanogram per litre

nanogram per litre

nanogram per litre




health_drugs_class.csv

DAGOBAH SCience PRODUIT Code Classe EphMRA Classe ATC

EphMRA

Health Use Case /] ) SO01R - ANTIINFLAI

OPHTAI

ESOMEPRAZOLE BIOGAI ' PRAZOLE ADZ2B: INHIBITEURS DE LA ESOMEPRAZOLE
GASTRORESISTAI BIOGARAN POMPE A PROTONS

INTERFERONS, BETA  INTERFE

Context VONEX 30 M
A healthcare practitioner exploring two

L. , , ESOMEPRAZOLE BIOGA ) 3 PRAZOLE
datasets containing information about GASTRORESISTAN IOGARAN

VALSARTANWO02HYDROCHLORCTHIAZIDE ( -48 >09D \ VALSARTAN ET

d rugs. CRISTERS DIURETIQUES

DAGOBAH Goals

. NOM PRODUIT Code Classe EphMRA
1. Clean datasets automatically (e.g. Eonies
. I . . COLLYRE FL 1 YELLOX S01R ANTINFLAMMATOIRES NON STEROIDIENS OPHTALMIQUES BROMFENAC SCDIUM
o SESQUIHYDRATE
encoding issues, misalignement, etc.
ESOMEPRAZOLE INHIBITEURS DE LA POMPE A PROTONS ESOMEPRAZOLE
BIOGARAN
AVONEX L INTERFERONS, BETA INTERFERON
Orientation Primary Key %e\U0080\U0093A
AVON SOL INJ STYLO 4,
ESOMEPRAZOLE BIOGARAN 40 MG CPR ESOMEPRAZOLE INHIBITEURS DE LA POMPE A PROTONS ESOMEPRAZOLE
GASTRORESISTANT 14 BIOGARAN
HORIZOMT. .. VALSARTANWO002fHYDROCHLOROTHIAZIDE CRISTERS CGP-48933 C09D1 ASSOCIATIONS ANTAGONISTES DE L'ANGIOTENSINE Il ET ANTIHYPERTENSEURS (C2) VALSARTAN ET
T VALSARTAN/HYDROCHLOROTHIAZIDE CRISTERS ET\U002fOU DIURETIQUES DIURETIQUES
. ASSOCIATIONS AN WISTES DE L'ANGIQTENSINE Il ET ANTIHYPERTENSEURS (C2,
ET/OU DIURETIQUES
n VALSARTANWO002fHYDROCHLOROTHIAZIDE CRISTERS CGP-48933 C09D1 ASSOCIATIONS ANTAGONISTES DE L'ANGIOTENSINE Il ET ANTIHYPERTENSEURS (C2) VALSARTAN ET
VALSARTAN/HYDROGHLOROTHIAZIDE CRISTERS ET\002r0u DIURETIQUES DIURETIQUES
[ ] ASSOCIATIONS ANTAGONISTES DE L'ANGIOTENSINE Il ET ANTIHYPERTENSEUR:
ET/OU DIURETIQUES
[ [ ] ]
| n | u ] u u u
u || | n H N n H N u ]
H B E E N E NN NN EEEEEEEEEEEEEECGRE



DAGOBAH Science
Health Use Case

Context

A healthcare practitioner exploring two
datasets containing information about
drugs

DAGOBAH Goals

1. Clean datasets automatically (e.g.
encoding issues, misalignement, etc.)

2. Make table semantics explicit and
align datasets

health_drugs_class.csv

ESOMEPRAZOLE BIOGARMN 40 MG CPR
GASTRORESISTANT 14

VALSARTAN/HYDROCHLOROTHIAZIDE

CRISTERS @
Hydroch alsartan

PRODUIT "%

ESOMEPRAZOLE

BIOGARAN

e

CAS Registry
Number

Code
EphMRA

A02B2

cosD1

B

Classe EphMRA "%

INHIBITEURS DE LA

POMPE A PROTONS @
proto ors

ASSOCIATIONS ANTAGONISTES
DE L'ANGIOTENSINE I ET
ANTIHYPERTENSEURS (C2)
ET/OU DIURETIQUES

Units "%

Classe ATC °

VALSARTAN ET
DIURETIQUES




DAGOBAH Science health_chemical_components.csv
Health Use Case

Analyte CAS Registry Number Units LCMRL
oxycodone T6-42-6 nanogram per litre
sulfamethoxazole [23-46-6 nanogram per liire
ConteXt trimethoprim 7 36-70-: nanogram per litre
A healthcare practitioner exploring two vakarian 2594  nanogram per lifre
datasets containing information about verapani 52.53-0 nanogram per litre
drugs.

DAGOBAH Goals
1. Clean datasets automatically (e.g.
encoding issues, misalignement, etc.) analyte °% Cumber | B uniss chemicalformula
2. Make table semantics explicit and [EEELEEE e
align datasets : e Knowiedge CEA 7 | | Knowledge CEA
3. Enrich tables with new information -

from the Knowledge Graph (fill missing

Va|ues’ new Co|umns) . Knowledge CEA © ‘ Knowledge CEA
. 290.138290.13 Cadis
= =
= = ™
u [ ] [ ] [ [ ] [ (] [
m [ ] n - E n mEEn ] [
E E EEEENEENEEENEEESEEESEEENEENERN




Annotation enhancement
Generate global tokens dictionaries (abbreviations, acronyms...) from web data
Leverage embeddings-based approach (clustering, language models applied to table...)

Casino Rovale . Casino Royale
. directed b - Ir,’ O._;m,?;ﬁ’e'*-ﬁﬁe date = (;%? . directed by~ J,’ _1519;;1ulv:a53 date
Data augmentation: from tables to KGs S A WO = & Al )
. . John Houston J Martin Campbell
Enrich Knowledge graphs leveraging CTA C) C Ghis Cormel
oy David Niven Daniel Craig
and CPA to add new entities
Data Augmen‘ﬂ“m‘ tData Augmentation
Towards corpora with new challenges R S e
SemTab 2021 challenging corpora e M S S R
(neW domains, new target KG) P 28 1991 Bardgn | Dosumentany Sk e Cop I- ’|1lclll“
But scores still very high call to arms to build hard corpora for the community

—— New elements

Towards a KG targeting Orange business areas
Current effort to build such a KG supported with DAGOBAH
Challenges: heterogeneous domains and vocabularies
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Sarthou-Camy et al. (2022). DAGOBAH Ul: A New Hope For Semantic Table Interpretation. In Demo Track ESWC2022.

Huynh et al. (2021). DAGOBAH: Table and Graph Contexts For Efficient Semantic Annotation Of Tabular Data. SemTab@ISWC (pp. 19-31)
. Chabot et al. (2021). A Framework for Automatically Interpreting Tabular Data at Orange. In Industry Track ISWC2021.

E U R E C O M Huynh et al. (2020). DAGOBAH: Enhanced Scoring Algorithms for Scalable Annotations of Tabular Data. In SemTab@ ISWC (pp. 27-39).

S y Ao BT Chabot et al. (2019). DAGOBAH: An End-to-End Context-Free Tabular Data Semantic Annotation System. In SemTab@ ISWC (pp. 41-48).

DAGOBAH: Make Tabular Data Speak Great Again : https://hellofuture.orange.com/en/dagobah-make-tabular-data-speak-great-again/
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