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Introduction

Problem Statement

»

@ @ Question Answering =2 LLMs struggle when asked questions
about less popular factual knowledge [1], as historical
kKnowledge.

[1] When Not to Trust Language Models: Investigating Effectiveness of Parametric and Non-Parametric Memories (Mallen et al., ACL 2023)
[2] NLP Evaluation in trouble: On the Need to Measure LLM Data Contamination for each Benchmark (Sainz et al., EMNLP 2023)
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Problem Statement
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@ Question Answering = LLMs struggle when asked questions
about less popular factual knowledge [1], as historical
kKnowledge.

Benchmark crisis = need for dynamic benchmarks due to
L LMs data contamination concerns. [2]

[1] When Not to Trust Language Models: Investigating Effectiveness of Parametric and Non-Parametric Memories (Mallen et al., ACL 2023)
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Introduction

Contributions

DynaKnowledge [1]: a new dynamic benchmark for free-form QA

@
@ @ models
el

A1

[1] https://github.com/polifonia-project/lims-vs-specialised-knowledge
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DynaKnowledge [1]: a new dynamic benchmark for free-form QA

@
@ @ models

\ ‘;I;' Text2AMR2FRED [2]: a Knowledge Extraction pipeline based
— on explicit knowledge that can be used for QA

A1

[1] https://github.com/polifonia-project/lims-vs-specialised-knowledge
2] Text2ZAMR2FRED, a Tool for Transforming Text into RDF/OWL KnowledgeGraphsvia Abstract Meaning Representation (Gangemi et al., ISWC 2023)
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Introduction

Contributions

DynaKnowledge [1]: a new dynamic benchmark for free-form QA

@
@ @ models

\ ‘;I;' Text2AMR2FRED [2]: a Knowledge Extraction pipeline based
— on explicit knowledge that can be used for QA

/il a systematic comparison between ChatGPT and the explicit
- knowledge model centred on entity popularity

[1] https://github.com/polifonia-project/lims-vs-specialised-knowledge
2] Text2ZAMR2FRED, a Tool for Transforming Text into RDF/OWL KnowledgeGraphsvia Abstract Meaning Representation (Gangemi et al., ISWC 2023)
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Methodology

Objective - comparing the performance of explicit and latent
& knowledge models on the QA task
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Methodology

Objective - comparing the performance of explicit and latent

7\
& knowledge models on the QA task
0 .! Steps > collecting a new benchmark for the task;

selecting two representative models for latent and expilicit
knowledge representation
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Methodology

DynaKnowledge: a new Dynamic Benchmark for QA

Composition = 82 question, answer, provenance samples centred on historical characters’ biographies
(50-50 gender* balance)

*In our study, we restrict to binary gender categories, which, although not reflecting real-world diversity, let us move the first steps towards the
definition of our method.
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Methodology

DynaKnowledge: a new Dynamic Benchmark for QA

Composition = 82 question, answer, provenance samples centred on historical characters’ biographies
(50-50 gender* balance)

ID Gender Analyst’'s Question Analyst’s Answer Sentence from Wikipedia containing the answer

18 F How long was Teresina Bram- 25 years Teresa "Teresina" Brambilla (15 April 1845 — 1 July
billa’s career as a musician? 1921) was an ltalian soprano who sang in the major

opera houses of Europe in a career spanning 25
years.

41 F Which female colleague did Anna Del Sere Ronzi was also known for her capricious attitudes
Giuseppina Ronzi de Begnis ar- and for having confrontations and arguments with
gue with during the rehearsals of female colleagues, including the famous altercation
Maria Stuarda? with Anna Del Sere during the rehearsals of Maria

Stuarda.

5 M How old was Wolfgang Amadeus 5 years old Already competent on keyboard and violin, he com-
Mozart when he started to com- posed from the age of five and performed before
pose? European royalty.

*In our study, we restrict to binary gender categories, which, although not reflecting real-world diversity, let us move the first steps towards the

definition of our method.
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Methodology

DynaKnowledge: a new Dynamic Benchmark for QA Teresina Brambilla

Source - a corpus of music historical periodicals (1823 to 1900) [1]

for Rubini, was well bY a yo‘mg singer of
name of Gennero the Brambilla) was also much applau Fontana Wiidata
in this onera. ——

Wolfgang Amadeus Mozart

BN ASYES S - W - - - N - w . W aee

Reci Ana, < Di tanti palpz’ti," Madame Ronzi De __
oguls, (Lancrecss = - 3 - Rossind, ST,
Finale tO t f DOn G‘!Ollannl, LI ’ Eremita, London 1828, by Alfred

Chalon

Ym&u

m was: performed as ¢
mass for the deceased ¥, in

of the Augustine

Portrait, ¢. 1781

[1] The Periodicals module of the Polifonia Textual Corpus (https://qgithub.com/polifonia-project/Polifonia-Corpus)
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Methodology

Models

Latent Knowledge Representation:
ChatGPT (GPT3.5) [1]

[1] GPT-3.5 (Default) model was accessed via its free online
version (https://chat.openai.com/) from August 4th to August
22nd, 2023 Polifonia | 2020
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Methodology

Models

Latent Knowledge Representation: Explicit Knowledge Representation:
ChatGPT (GPT3.5) Text2AMR2FRED [2] [3]

Input Text
(Multilingual)

@ b. EWISER
= ‘AMR
@

SPRING
USeA l

FRAMESTER

(o i
[2] Text2AMR2FRED was accessed via its WebApp (https://arco.istc.cnr.it/txt-amr-fred/) RDF/ QWL
[3] Text2AMR parsing is enabled by SPRING (Bevilacqua et al., AAAIl Technical Track on _ KG ¥
Speech and Natural Language Processing | 2021) Polifonia | 2020
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Methodology

Models

Teresa "Teresina" Brambilla (15 April 1845 — 1 July 1921) was an Italian soprano who sang in the major opera houses
of Europe in a career spanning 25 yeatrs.

mod

name

opl

iKi

"taly"

ARG1-of

great/important thing mod

YV

SPRING

ARGO-of

inger

ARG2

audience

location

hame \wiki

pl

"Europe”

"Europe”

duration

Z9 / career

duration

unit \4‘uant

domain

G | =

name time wiki
@ z14 / date-interval "Teresa_Teresa Brambilla"
opl /op2 op3 opl op2
"Teresa" "Teresina" "Brambilla"
day /month\year day \month \\year
15 1845 1 7 1921
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Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

PROMPT: How long was Teresina Brambilla »
career as a musician? Give a straight answer

4

ChatGPT (3.5) ANSWER: As of my last

knowledge update in September 2021, there ANALYST’S
IS NO widely known or documented musician » ASSESSMENT:
by the name of Teresina Brambilla in the Answer not given

public domain. [...] x
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Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

@
'

ChatGPT (3.5) ANSWER: As of my last
& update in Septemb here ANALYST’S

PROMPT: How long was Teresina Brambilla
career as a musician”? Give a straight answer

IS no widely known or documented musician ASSESSMENT:
by the name of Teresina Brambilla in the Answer not given
ublic domain. [...] x

ID Gender Analyst’'s Question Analyst’s Answer Sentence fro| the answer

1.8 F How long was Teresina Bram- 25 years
billa’'s career as a musician?

eresa "Teresina" Brambilla (15 April 1845 -1 Ju
1921) was an ltalian soprano who sang in the major
opera houses of Europe in a career spanning 25
ars.
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Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

PROMPT: Which female colleague did »
Giuseppina Ronzi de Begnis argue with
during the rehearsals of Maria Stuarda”? Give

a straight answer.

4

ChatGPT (3.5) ANSWER: Giuseppina Ronzi
de Begnis argued with Maria Malibran during ANALYST’S

the rehearsals of Maria Stuarda. » ASSESSMENT:
Wrong

X
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Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

PROMPT: Which female colleague did »
Giuseppina Ronzi de Begnis argue with
during the rehearsals of Maria Stuarda”? Give

a straight answer.

ChatGPT (3.5) ANSWER:_Gi ina Ronzi

de Begnis argued Witr@@rﬂ%uring ANALYST’S

the rehearsals of Maria Stuarda. » ASSESSMENT:
Wrong

X

ID Gender Analyst’'s Question Analyst's Answer Sentence from Wikipedia containing the answer
g1, [F Which female colleague did@na Del SeB Ronzi was also known for her capricious attitudes
and for having confrontations and arguments with

Giuseppina Ronzi de Begnis ar-
gue with during the rehearsals of

Maria Stuarda?

female colleagues, including the famous altercation
with Anna Del Sere during the rehearsals of Maria

Stuarda. Polifonia | 2020



Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

@
'

ChatGPT (3.5) ANSWER: Wolfgang
Amadeus Mozart started composing at the ANALYST'S

age of 5. M)  ASSESSMENT:
Correct

v

PROMPT: How old was Wolfgang Amadeus
Mozart when he started to compose”?
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Evaluation

ChatGPT Answer correctness

ChatGPT
(GPT3.5)

@

PROMPT: How old was Wolfgang Amadeus
Mozart when he started to compose”?

ChatGPT (3.5) ANSWER: Wolfgang
Amadeus Mozart started composing at the ANALYST'S
age of 5. M)  ASSESSMENT:

Correct
ID Gender Analyst’'s Question Analyst’s Answer Sentence from Wikipedia containing the answer
5 M How old was Wolfgang Amadeu@ years old> Already competent on keyboard and violin, he com-
Mozart when he started to com- posed from the age of five and performed before

pose? European royalty.
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Evaluation

AMR graph answerability

PROVENANCE
SENTENCE

AMR

graph

SPRING
USeA
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Evaluation

AMR graph answerability
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Evaluation

AMR graph answerability

Question: How long was Teresina Brambilla’s career as a musician?

-

\_

subgraph
extraction

4 )

AMR2text

- J

~
not given
\_ J
4 N
Error
description
\_ J

(Natural\
language

/
=

answer
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-

\_

"Teresa"

=

"Teresina"

ARGO-of

duration

"Brambilla"

@tem poral-qua@

unit \q‘uant
A
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Evaluation

AMR graph answerability

Question: How long was Teresina Brambilla’s career as a musician?

4 AMR ) 4 N
subgraph AMR2text
\extractlon Y _ Y
(
—| not given
\_ J
4 N
Error
description
\_ J

(Natural\
language

"Teresa"

=

answer
\- /

"Teresina"

ARGO-of

- l N

"Brambilla"

duration

@tem poral-qua@

unit \guant

23

year career.

Teresa Teresina Brambilla is a soprano who has sung fo
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Evaluation

e e—

hame &viki
@/name "Maria_ .

AMR graph answerability

Question: Which female colleague did Giuseppina Ronzi de
Begnis argue with during the rehearsals of Maria Stuarda?

- N\ P N - N "Stuarda" "Maria"
AMR Natural
subgraph AMR2text language !
\extractlon Y _ Y _answer _/,/
2 \ e
—| not given T~
N Y
- N Ronzi was also known for his capricious attitude and
Error confrontations and arguments with female colleagues, including a
description famous altercation with Anna Del Sere during a performance
- y

with Maria Stuarda.

X
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Evaluation

Results and Analysis

NE’s ChatGPT

gender =P R  Ff1 P

F 0.22 0.31 0.26 | 0.51

M 0.54 0.58 0.56| 0.49 0

Total | 0.38 0.46 0.42] 0.50 0.50 0.50

p_ correct n_ correct
 |samples|” " |samples| — not given’
and oy PP
x P x R
F1 =

P+ R
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Evaluation

Popularity and gender effect

Popularity - each named entity's Wikidata identifier (QID) frequency of occurrence as an internal link in
Wikipedia [1].

[1] We used the enwiki-20220120 dump.
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Evaluation

Popularity and gender effect

Popularity = each named entity's[Wikidata identifier (QID) frequency of occurrence]as an internal link in
Wikipedia [1].

| ChatGPT answer AMR graph answerability
gleEn?jer #yes #no #not given #yes #no #not given #Total
Avg StdDev Avg StdDev Avg StdDev | Avg StdDev  Avg StdDev  Avg StdDev | Avg StdDev
F (76 126 37 93 4 3 42 96 30 83,9 N/A N/A 36 89"
M 369 1579 201 600 § 3| 776 1627 338.5 739 61 N/A | 545 1253
All 639 a2 110 407 4 3 | 400 1183 184 542 61 N/A | 291 919,

[1] We used the enwiki-20220120 dump.
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Evaluation

Popularity and gender effect

Popularity - each named entity's Wikidata identifier (QID) frequency of occurrence as an internal link in

Wikipedia [1].
| ChatGPT answer AMR graph answerability
gIeEn?jer #yes #no #not given #yes #no #not given #Total
Avg StdDev Avg StdDev Avg StdDev | Avg StdDev  Avg StdDev Avg StdDev | Avg | StdDev
F 70 126 37 93 4 3 42 96 30 83,9 N/A N/A 36 39
M 369 1579 201 600 § 3| 776 1627 338.5 739 61 N/A 1545 1253
All 0639 1372 110 407 4 3 | 400 1183 184 542 01 N/A | 291 919
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Evaluation

Popularity and gender effect

Popularity - each named entity's Wikidata identifier (QID) frequency of occurrence as an internal link in

Wikipedia [1].
| ChatGPT answer AMR graph answerability
gIeEn?j ar #yes #no #not given #yes #no #not given #Total
Avg StdDev Avg StdDev Avg StdDev | Avg StdDev  Avg StdDev Avg StdDev | Avg  StdDev
F 70 126 37 93 4 3 42 96 30 83,9 N/A N/A 36 39
M . 869 1579 201 600 6 3| 776 1627 338.5 739 61 N/A | 545 1253
All ‘ 0639 1372 110 407 4 3 | 400 1183 184 542 01 N/A | 291 919

[1] We used the enwiki-20220120 dump.
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Evaluation

Popularity and gender effect

Spearman correlation

S o ChatGPT’s AMR graph’s
answer assessment answerab”lty

Popularity 0.48 —0.07

Gender 0.33 —0.02
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Evaluation

Popularity and gender effect

NE’s
feature

Spearman correlation

ChatGPT's AMR graph’s
answer assessment | answerability

Popularity
Gender

0.48 —0.07
0.33 —0.02
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Evaluation

Popularity and gender effect

Spearman correlation

S o ChatGPT’s AMR graph’s
answer assessment answerab”lty

Popularity 0.48 —0.07

Gender 0.33 —0.02
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Conclusion

Popularity matters - ChatGPT struggles to answer questions related to less
popular entities, which in our benchmark are female.
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Conclusion

Popularity matters - ChatGPT struggles to answer questions related to less

popular entities, which in our benchmark are female.

- A simpler knowledge extractior
robust on the variation of named er

POPU

d

plpellne demonstrated to be more
titi

ies’ features such as gender and

ty.
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Future work

Expand DynaKnowledge dynamically, following current trends in
benchmarking [1] NLP models.

[1] Dynabench: Rethinking Benchmarking in NLP (Kiela et al., NAACL 2021)
2] Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks (Lewis et al., EMNLP 2023)
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Future work

Expand DynaKnowledge dynamically, following current trends in

benchmarking [1] NLP models.

ransforming the AM

R graphs into OWL-compliant

:%

answerability assessment through structured |

[1] Dynabench: Rethinking Benchmarking in NLP (Kiela et al., NAACL 2021)

2] Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks (Lewis et al., EMNLP 2023)

D

nterroga

- KGs

'O automate

lonNs.
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Future work

Expand DynaKnowledge dynamically, following current trends in

benchmarking [1] NLP models.

ransforming the AM

R graphs into OWL-compliant

:%

answerability assessment through structured |

DF KGs

'O automate

nterroga

lonNs.

—xploiting the KGs to augment LLMs promp

N a retrieval-augmented generation [2] framework.

[1] Dynabench: Rethinking Benchmarking in NLP (Kiela et al., NAACL 2021)
2] Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks (Lewis et al., EMNLP 2023)

's and improve QA performance
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