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Today’s Objectives

O1

02

Uses of LLOD by LLM
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“Traditional” Data
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The Problem

Heterogeneous inner
structure

Heterogeneous/private
formats

Isolated resources

Different access points




The Solution

Linked
(Open) Data

Exploring the Potential of Linguistic Linked Data in the LLM Era



Ontologies/Vocabularies

Linguistic Linked
(Open) Data

Ontolex SKOS TBX in RDF OLiA NIF
Termlex

For For For For Ling. For
Dictionaries Thesauri Terminologies Annotation Corpora
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Resources as LD

Translations
Synonyms
- Definitions

Hierarchical
relations

\
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BabelNet Example

01 [ employment contract ] [ English v] [ v] @

Sustantivo Concepto @&

[EY) employment contract <) . employment agreement <)

D)
‘ Contract between employer and employee <) EXPLORE
NETWORK

0 See more

DEFINICIONES RELACIONES FUENTES

English [ »:

m Contract between employer and employee <)

An employment contract or contract of employment is a kind of contract used in labour law to attribute rights and responsibilities between parties
to a bargain. <)

Agreement between employer and employee on terms of work and compensation <)
A category of contract used in labor law to attribute right and responsibilities between parties to a bargain. <)

Category of contract. <)
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BabelNet Example

Inner Links External Links

employee
&
@“ : “9; 479 WordNet 3.0 & Open English WordNet
o ; '?’ﬁ, m employment contract, employment agreement
W Wikipedia
fixed-term contract of employmgnt m employment contract

'\* r / /() contrat nouvelle embauche N
178 Il wikidata
\.
golden parachute Q/c?"// 1 ) employment contract

m Wiktionary

First Employment Contract
employer

EEX employment contract
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LLOD for NLP

O1

detection

prediction

QA

NER

Relex

QA

Rules

Statistical
Models

Vectorial
Models

CNN
LSTM (RNN)
Transformers

Attention
mechanisms
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The Raise of LLM

Rules

Statistical
Models

Vectorial
Models

CNN
LSTM (RNN)
Transformers

Attention
mechanisms
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Working Example

02
books
/ laptops
the students opened their /
\\ exams
minds
books
l laptops
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LLM 2024
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Benefits of LLM in NLP

LLM benefits
are...

Exploring the Potential of Linguistic Linked Data in the LLM Era



Limitations of LLM in NLP

Hallucinations and
Biased results

Performance of small
models

LLM limitations Performance on small
are... corpora

Improvement over the
time*

Efficiency in multiple
tasks™

\
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Hallucinations

Performance of small
models

Performance on small
corpora

Improvement over the
time*

Efficiency in multiple
tasks™
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Structured
Knowledge

LD for LLM




Inspirational Work 1

Approach
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Inspirational Work 1

1) Knowledge embedding 2) Candidate generation
@) Name embeddings »  Similarity matrix
O -
8 » Structural embeddings »  Similarity matrix
O ) ' i
Q Surface name LLM Edit distance
3) LLM-enhanced alignment prediction
~  Structure B B
candidates \ Answer
—p _ . . _ .
name Cancydate @ + O Answer
candidates " options —  RERaln o
S X . S X
B edit 7 candidates
: LLM LLM
candidates
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Inspirational Work 2

Approach
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Inspirational Work 2

/ LLM
penLklama)

WIKIDATA

®
e “' 'S
° o X TNe
& 3 B -=‘
< o & .
@ E-‘, ;’B‘_
- (]

Knowledge Graph

Example
Questions
and
SPARQL queries

e

QA Pro

kidata fine
tuned LLM
penLlama) ;

Extract KG attributes
Extend query 1-hop

Insert comments
Extend question

e Augment Queries

Extended
Questions
and

SPARQL queries
with semantic enrichment

o
### INSTRUCTION

Please convert the following context into an SPARQL query.

### CONTEXT:
What are the anatomical entities where the APOC1 gene is expressed?
Provide also the gene description.

)

### SPARQL:
PREFIX orth: <http://purl.org/net/orth#>
PREFIX genex: <http://purl.org/genex#>
PREFIX obo: <http://purl.obolibrary.org/obo/>
SELECT DISTINCT ?anatomicalentity ?gene_description ?7gene ?anatomicalentityName WHERE {
?gene a orth:Gene .
7gene genex: 1sExpressedIn ?anatomicalentity .
?7gene rdfs:label "APOC1"
7anatomicalentity a genex: AnatcmlcalEntlty
?anatomicalentity rdfs:label Yanatomxcalentxtyﬂame .
?7gene <http://purl.org/dc/terms/description> ?gene_description.
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Inspirational Work 3

Approach
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Inspirational Work 3

Visit 1 Visit i Visit T . hTS
Age: 75 Age: 75 Age: 75
Urea: 3.5 » Urea:5.2 —> Urea:4.3 =
Xrs Na: 136 Na:133 | 77 Na: 130

RAG Pipeline for Time Series

s Entity Set (Visit i)
Steps [Entity] Emphysema [Entity] ...
» ) [Definition] A category [Definition] ... ’
KG 1. Entities Extraction of chronic obstructive [Description] ... LLM Multimodal

2. Match Entity in KG pulmonary disease... (Long Context) Fusion
[Description] Enphys- [Entity] ...

3. Entity Validation sema can be classified [Definition] ...
by the location... [Description] ...

RAG Pipeline for Clinical Notes

.g Visit 1 Visit i Visit T :{, . hText

Xrext ...cardiomegaly with mild
pulmonary edema super- o o S N
imposed on background | ...... | 777 | ...l
emphysema...
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Inspirational Work 3

e N
Heart rate: 90 bpm (Ref. range 60-100 bpm) ===

Time Blood pressure: 50mmHg (Ref. range 60-89mmHg)l

Series
: Blood Urea Nitrogen 50mg/dL (Ref. range 7-20mg/dL)t

& 4

v

Outlier [ Low blood pressure ] [ High Blood Urea Nitrogen ]

Features
H 4 ™~
: hypotension y b .
v uremia
Retrieved
Nodes
g Knowledge Graph y
[hypotension disorder] A condition in which )
,' blood pressure is lower than normal. Blood
Retrieved

pressure is the force exerted by the blood
Knowledges| against the walls of the blood vessels as it
circulates throughout the body...

[uremia] A clinical syndrome associated with
the retention of renal waste products or
uremic toxins in the blood. It is usually the
result of renal insufficiency...

A

4
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Inspirational Work 4

Approach
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Inspirational Work 4

Teacher Model

Image from: Jianping Gou et al., 2021
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Inspirational Work 5

Approach
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Inspirational Work 5
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Concluding Remarks

What conclusions could we
extract from this analysis?

1. Factual Knowledge > 2. Focus on semantic
Linguistic Knowledge relations and context

3. Towards Richer Lang.

4. LK to enrich KGs
Resources

6. Lack of work on small
corpora

5. LK not in LLM but around
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Concluding Remarks

= Structured knowledge still have a role to play

= We may not need to follow every trend, but to prove the
usefulness of what we do despite the trend

= Not all problems need to be solved by LLM

“You don’t need an ocean liner to cross the Manzanares.”
Dr. Pablo Calleja, Senior Researcher at OEG
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The Manzanares

Exploring the Pot
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