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Main goal

Provide a critical and practical examination of
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generative Al across the research lifecycle,
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The Al branch driving today’s technological disruption is
generative Al i

Production of
previously unseen synthetic
content, in any form, and to

support any task, through
generative modeling (2]

It marks a turning point because
it integrates into people’s
everyday lives, with the potential
For a profound, possibly
overwhelming, impact (3
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Imagen generada con Gemini 2.5 Flash

Regarding research...

The automatic generation of academic content in
digital formats (text, images, video, presentations,
audio, etc.) is already a reality

These outputs are of sufficient quality to be used as
research materials [4]

The research and knowledge-transfer mission is not
immune to hype and inaccuracies about Al, giving rise
to myths and errors stemming from doomist
perspectives, excessive optimism, and technological
solutionism [5]



The generative Al can assist at virtually any stage of an investigation [6]

Ethics and transparency
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The users Al toolbox

- Audio transcription
- Audio generation
. Image generation
- Video generation
. LLM-based chatbots
» LMM-based chatbots
. Voice
» Image
. Text
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Text-based generative Al tools
(some with multimodal capabilities]

ChatGPT - https://openai.com/chatgpt

Gemini - https://gemini.goog

e.com

5oogle Al Studio - https://ais

'udio.google.com/

Perplexity - https://www.perplexity.ai

Comet - https://www.perplexity.ai/comet

Claude - https://claude.ai/

DeepSeek - https://chat.deepseek.com/

Grok - https://grok.com/
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In generative Al, the prompt and context are the basis
For the quality of the response

The context for the model sets the
boundaries it can use to shape its
responses

The richness (complexity) of that
context is highly relevant to response
quality. More context generally means

higher-quality answers
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Ethics and transparency
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Principles for the responsible use of generative Al in
research (7

Reliability. Involves aspects related to verifying and reproducing the
information generated by Al for research purposes

Honesty. Involves disclosing that generative Al has been used

Respect. Involves the proper management of information, respect for
privacy, confidentiality, and intellectual property rights, as well as
accurate citation practices

- Accountability. Involves taking full responsibility for all research
outputs, supported by the principle of human agency and oversight




Safe Al in Education Manifesto (8.9

Principle 1: Human oversight and accountability
Principle 2: Guaranteeing confidentiality

Principle 3: Alignment with educational strategies
Principle 4: Alignment with didactic practices
Principle 5: Accuracy and explainability

Principle 6: Comprehensive interface and behavior
Principle 7: Ethical training and transparency

https://manifesto.safeaieducation.org

Al'in the Research Lifecycle
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Monash's guidance on Al acknowledgment
https://d66z.short.gy/pMn84w



https://d66z.short.gy/pMn84w

Monash's guidance on Al acknowledgment
https://d66z.short.gy/pMn84w

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4

If Al was permitted to be used in your assessment, but you have chosen not to use it, the following disclosure is
recommended.

Al in the Research I_iFecycle No content generated by Al technologies has been used in this assessment.


https://d66z.short.gy/pMn84w

|ldeas definition
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Problem mapping + generative Al

Goal: Detect social, scientific, or technological challenges that could be
addressed through a research project

Example
Could you please explore and explain to me the call Generative Al for
Cybersecurity applications (HORIZON-CL3-2025-02-CS-£CCC-01)
(httos://ec.europa.eu/info/Funding-
tenders/opportunities/portal/screen/opportunities/topic-details/horizon-
cl3-2025-02-cs-eccc-0O1)7 Propose to me three possible project proposals,
including the title, main objective, three specific objectives, and the most
oulstanding contributions. Finally, visualize a mental mind with the proposals’

summary

Al'in the Research Lifecycle




ChatGPT & Thinking ~

Could you please explore and explain to me the call 'Generative Al for
Cybersecurity applications' (HORIZON-CL3-2025-02-CS-ECCC-01)
(https:/fec.europa.eufinfo/funding-tendersfopportunities/portalf
screenfopportunities/topic-details/horizon-cl3-2025-02-cs-
eccc-01)? Propose to me three possible project proposals, including
the title, main objective, three specific objectives, and the most
outstanding contributions. Finally, visualize a mental mind with the
proposals' summary

Penso durante 34s >

Here's a concise tour of the call — then three ready-to-shape proposal ideas with objectives and
standout contributions — and a simple mind-map to compare them.

Call at a glance (what matters for drafting)
» Topic: HORIZON-CL3-2025-02-CS-ECCC-01 — Generative Al for Cybersecurity applications. Type:

Research & Innovation Action (RIA). Implementing body: ECCC. Indicative EU contribution/project:
~£12-14M. Topic budget: ~€40M. Opening: 12 Jun 2025. Deadline: 12 Nov 2025. Proposals must
address at least one of two expected outcomes:
(a) GenAl for monitoring, detection, response, and self-healing (incl. adversarial-Al threats), or (b)
GenAl tools for continuous monitoring, compliance, and automated remediation (considering EU/f
national law, ethics & data protection). Eligibility is restricted to entities in MS/associated countries,
with controls on non-eligible ownership. Projects are expected to align with EU frameworks (Al Act,
NIS2, Cyber Resilience Act), prefer open-source where feasible, use EU data spaces/EOSC, and
define clear KPIs.  nkes.bund.de +2

» The call sits under “Increased Cybersecurity”; the ECCC confirms the package and amounts.

Centro Eurcpeo d... +1

Three proposal concepts (titles, objectives, contributions)

1) GEN-SHIELD: Generative Co-Pilot for Advanced Threat & Anomaly Defence
(Outcome a)

Main objective: Build a GenAl-driven SOC co-pilot that detects, explains, and reacts to emerging threats
across IT/OT by learning normal behaviour and generating analyst-ready hypotheses, playbooks, and safe
auto-responses.

Three specific objectives

1. Foundation for cyber telemetry: Pre-train/fine-tune GenAl on multi-modal cyber data (logsfflowf
DNS/EDR/ICS signals), with strong adversarial robustness and red-team hardening.

2. Explainable TDIR: Generate human-readable rationales (attack paths, MITRE mappings), and
propose containment steps with verifiable guardrails.

3. Self-healing actions: Integrate with SOAR to synthesize, test, and execute reversible micro-patches
and configuration fixes under policy constraints.

Outstanding contributions

+ EU GenAl model weights (security-tuned) + open evaluation suite for anomaly/threat generation

N

and robustness tests.

Al'in the Research Lifecycle

2) COMPLY-GEN: Continuous Compliance & Automated Remediation with GenAl
(Outcome b)

Main objective: Deliver a GenAl system that continuously maps evidence to controls and generates audit,
risk, and remediation artefacts aligned with NIS2, Cyber Resilience Act, and the Al Act, minimizing
manual audit burden.

Three specific objectives

1. Control mapping engine: Use structured RAG over policies, asset inventories, SBOMSs, incident
records to generate live control-conformance status and risk narratives.

2. Automated evidence ops: Synthesize audit-ready artefacts (policy diffs, logs, test runs), and
continuous control validation pipelines.

3. Policy-safe fix generation: Propose and stage remediations (e.g., hardening scripts, laC diffs) with

traceable approval workflows.

Outstanding contributions
« Open control-mapping taxonomy for NIS2/CRAJAI-Act and evidence schemas for EU audits.
« Benchmarks for “compliance answer quality” (factuality, traceability) and safe remediation
acceptance rates.
« Reusable connectors to EU data spaces/EOSC for compliance evidence.
(Directly targets continuous monitoring, compliance, and automated mitigation required by the call.)

nkcs.bund.de

3) MALREV-GPT: Generative Malware Reverse-Engineering & Threat Intelligence
(Outcome a, with b hooks)

Main objective: Create GenAl tools that deobfuscate, emulate, and summarise malware/code-artifacts at

scale, producing shareable Tl and YARA/Sigma rules with provenance and legal/ethical safeguards.
Three specific objectives

1. Gen decompilation & emulation: Generate function-level summaries, I0Cs, and likely C2 behaviours;
produce rule drafts and hunt queries for SIEM/XDR.

2. Synthetic data & red-teaming: Generate realistic but safe malware variants for defender training
and detector stress-tests; include watermarking to avoid misuse.

3. Tl co-production with CSIRTs/LEAs: Build workflows for cross-border sharing (formats: STIX/TAXII),

with automated policy reviews and IP handling.

Outstanding contributions

« EU malware-TI open datasets (properly licensed/redacted) + stress-test harness for detectors.

« Explainability pack linking rules to code paths; provenancefusage controls to mitigate dual-use
risks.

= KPls: analyst hours saved/case; quality of generated rules; TTP coverage uplift.  nkcs bund.de

crrey e e e =2 CA

= They cleanly cover both (a) threat/fanomaly detection/self-healing and (b) continuous compliance/

automated remediation, as requested.

« They align with ECCC priorities, RIA scale (€12-14M), and the €40M topic envelope. They also
incorporate EU-law alignment (Al Act, NIS2, CRA), open-source preference where feasible, EU data

usage, and measurable KPIs — all explicitly called out.

nkes.bund.de 2
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Definition of objectives and hypotheses

Al'in the Research Lifecycle 20



Brainstorming with Al (brainwriting + prompting

Goal: Generate innovative hypotheses based on general topics

Example

P/iase, develop a formal structure for the MALREV-GPT project proposal. Follow this
scheme:

[ Title

2 Research questions (3-4)
3. Hypotheses

4. Main objective

5. Specific objectives

After that give me a mermaid code for a logic flow that identifies the main goal, the
specific goals, connects the goals with the research questions, and connects the
research questions with the hypotheses

Al'in the Research Lifecycle

21



ChatGPT 5 Thinking ~

Please, develop a formal structure for the MALREV-GPT project
proposal. Follow this scheme:

1. Title

2. Research questions (3-4)

3. Hypotheses

4, Main objective

5. Specific objectives

After that, give me a mermaid code for a logic flow that identifies the
main goal, the specific goals, connects the goals with the research
questions, and connects the research questions with the hypotheses

Penso durante 15s >

Great—here's a crisp, formal skeleton you can paste into a template and expand with partners and WPs.
1) Title

MALREV-GPT: Generative Malware Reverse-Engineering & Threat Intelligence for Automated,

Expl

ainable Defences

2) Research questions (RQs)

RQ1. Faithfulness. To what extent can generative models produce faithful and verifiable behavioural
summaries of malicious binaries/scripts across architectures, packers, and obfuscation levels?

RQ2. Detection artefacts. Can generative models reliably draft high-quality YARA/Sigma/Suricata
rules and hunt queries that maximise coverage while controlling false positives in diverse enterprise/
OT contexts?

RQ3. Synthetic safety. How effective—and safe—is the use of synthetically generated malware
variants for defender training and detector stress-testing without enabling misuse or model leakage?
RQ4. Governance & sharing. How can we automate provenance, legal/ethical review, and cross-

border STIX[TAXII sharing of generated intelligence at scale while preserving confidentiality and IP?

3) Hypotheses (Hs)

Al'in the Research Lifecycle

H1 (= RQ1). Instruction-tuned LLMs augmented with IR/bytecode views, emulator traces, and AST/
RCFG features will achieve =0.80 faithfulness (expert-rated) on behaviour summaries across at least
three OS families.

H2 (- RQ1). Provenance-aware prompting (retrieval over code paths + taint flows) will reduce
hallucinated behaviours by =40% versus baseline LLM summaries.

H3 (2 RQ2). Constrained generation with spec-guided templates plus counterfactual unit tests will
yield rules whose median precision =0.90 and recall =0.75 on previously unseen samples.

H4 (= RQ3). Watermarked, policy-bounded generators can produce synthetic variants that lift
detector robustness (AUROC +5-8pp) while keeping attack utility below a safety threshold (blocked
by policy checks 299%).

H5 (- RQ4). A governance layer combining signed provenance (e.g., SBOM-like manifests), Pll/IP
filters, and policy LLMs will cut manual review time by =250% while meeting EU legal/ethical

constraints.

4) Main objective

To design, validate, and pilot a GenAl toolkit that deobfuscates, emulates, and explains malware;
auto-generates detection artefacts and safe synthetic variants; and operationalises provenance-

aware, EU-compliant sharing of threat intelligence for CSIRTs, LEAs, and critical-infrastructure

operators.

5) Specific objectives (SOs)

S01 — Generative RE & Explainability. Build models that summarise malware behaviour from
binaries/scripts using multi-view signals (IR, traces, graphs) with chain-of-evidence explanations and
verifiable citations to code paths.

S02 — Detector Artefact Synthesis & Verification. Generate YARA/Sigma/Suricata rules and SIEM/
XDR hunts; compile them into testable bundles with unit tests, canary sets, and continuous
regression scoring.

S03 — Safe Synthetic Data & Stress-Testing. Create watermarked, policy-constrained malware
variants and benign confounders; release a stress-test harness and red-teaming protocols for
defenders.

S04 — Governance, Safety & Compliance. Implement provenance, IP/PIl scrubbing, dual-use risk
controls, and automated STIX/TAXII packaging with legalfethical policy checks aligned to EU
frameworks.

S05 — Integration & Pilots. Integrate with SOC tooling (SIEM/XDR/SOAR); run multi-site pilots (IT/
OT) with KPIs on analyst time saved, rule quality, coverage uplift, and incident handling (MTTD/
MTTR).

22



Click Copy and paste it into a Mermaid
viewer, for example, https://mermaid.live/

Al'in the Research Lifecycle
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Working with research proposals
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Pitch + Al feedback

Goal: Synthesize and clearly communicate the research proposal and obtain reasoned

feedback

Example

The research proposal "Visual analytics and machine learning for decision making in health ecosystems (AVisSA)" has been developed. The following is a summary
designed to synthesize and communicate its objectives, with the aim of improving the proposal and how its mission is communicated to society
"The AVisSA project proposes an innovative solution to the challenge of effectively leveraging large volumes of heterogeneous data within health technology ecosystems.
The core problem identified is that current decision support systems lack adaptability, scalability, and personalization, particularly in contexts such as social and healthcare
services, where the constant evolution of stakeholders and services necessitates flexible and robust solutions.
The proposal focuses on developing a system for the automatic generation of personalized dashboards, applying technigues from domain engineering, meta-modeling,
and machine learning. These dashboards will not only display key performance indicators for different user profiles le g, physicians, managers, caregivers) but will also be
capable of adapling to structural changes in the ecosystem and to the users profile. Privacy will also be addressed through GDUPR-compliant anonymization technigues.
The projectis at a TRL 3-4 and includes a progressive validation plan: from laboratory usability tests to real-world implementation in two distinct use cases—a social and
healthcare environment (TE-CUIDA) and the monitoring of medical imaging tests. Through a mixed-methods evaluation approach, both the user experience and the
system s adaptive capabilities will be assessed. Furthermore, the project includes plans For the commercial exploitation of the meta-dashboard'and the development of
simulators with machine learning and learning analytics capabilities.

The AVisSA solution is aligned with European challenges in health and aging and represents a substantial advancement over the state-of-the-art in software engineering
applied to digital health.”

Jake on the role of a scientific committee to:
Evaluate the proposal
Identify strengths and weaknesses
Make suggestions to strengthen the message

Al'in the Research Lifecycle 26
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## Weaknesses

Clarity of Mechanism: While the proposal mentions “meta-modeling” and “machine
learning," the summary lacks a clear, simple explanation of how these components
interact to achieve adaptation. It's unclear if machine learning is used to suggest KPlIs,
adapt the visual layout, or predict user needs. The synergy between the components could

be more explicitly stated.

Ambition vs. Feasibility: The project is highly ambitious. Integrating domain engineering,
meta-modeling, advanced ML, and user-profile adaptation is a complex undertaking. The
proposal would be stronger if it more clearly acknowledged the primary technical risks and

the mitigation strategies in place.

Measuring Impact: The proposal aims to improve "decision-making." This is a notoriously
difficult outcome to measure. The summary does not specify the key metrics that will be
used to prove that the AVisSA system leads to objectively better, faster, or more efficient

decisions, beyond user satisfaction.

Potential for Jargon: The current summary, while technically sound, relies on specialized
terms (e.g., "heterogeneous data," "meta-modeling"). This can make it less accessible to a

broader audience, including policymakers, potential investors, or the general public.

27



## Suggestions to Strengthen the Message

To improve how the project's mission is communicated, we recommend focusing on clarity,

impact, and human-centric language.

1. Lead with the Human Problem, Not the Technology

Instead of starting with the technical challenge, begin with the human story. Frame the problem

from the perspective of the end-user.

« Current: "The AVisSA project proposes an innovative solution to the challenge of effectively

leveraging large volumes of heterogeneous data..."

» Suggested: "Every day, healthcare professionals like doctors, clinic managers, and
caregivers are overwhelmed by a flood of data from different sources. Finding the right
information at the right time is a major challenge that can delay critical decisions. AVisSA is

being built to solve this."

2. Simplify the Core Innovation with an Analogy

The "meta-dashboard" is the key innovation, but the term is abstract. Use an analogy to make it

instantly understandable.

) 4. Quantify the "So What?"
« Suggestion: “Think of current dashboards as a static, printed map. They're useful, but they

don't change. AVisSA is not a map; it's a personal GPS. It understands who you are (your Define the expected impact with concrete, even if aspirational, metrics. This makes the value
role), where you need to go (your goal), and automatically creates the best route (the data proposition much more compelling.
you need to see right now). If the road network changes (the health ecosystem evolves), our . Suggestion: "Our goal is to demonstrate that AVisSA can:

system instantly recalculates, ensuring you're never working with outdated information." . . . . .
» Reduce the time clinicians spend searching for information by up to 40%.

3. Translate Technical Features into User Benefits * Help hospital managers identify operational bottlenecks 25% faster.

Connect every technical component directly to a tangible benefit for the user or the healthcare * Improve user satisfaction with data tools by providing a truly personalized and

intuitive experience."

system.
+ Instead of "Automatic generation of personalized dashboards," say "Dashboards that By implementing these changes, the AVisSA proposal can transform from a strong technical
build themselves for you." document into a powerful and persuasive narrative that clearly communicates its transformative

+ Instead of "Adaptable to structural changes," say “Future-proof and maintenance-free. potential for healthcare.

When your organization adds a new service or data source, AVisSA adapts automatically

without needing expensive redevelopment.”

* Instead of "Applying machine learning," say "Learning what matters to you. Our system
intelligently learns which information is most critical for your role, helping you focus on

what's important and avoid data overload.”

Al'in the Research Lifecycle



State-of-the-art
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Interrogating a paper with Al

Goal: Test the Al's ability to retrieve key information from an article based on
direct questions

Example
What is the main objective of the study? What type of sample or technigue

was used? What limitations does the study itself acknowledge?

Al'in the Research Lifecycle
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Elicit
Research report
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Explore your field with Deep Research

Goal: Introduce the use of the in-depth research option to generate academic drafts based on up-to-date
scientific literature, useful for state-of-the-art reviews, thesis proposals, or articles

Example
Start with the following prompt, which can be adapted as needed

| need a report about "Quantum technologies applied to natural language processing’, including
scientific sources, with a special focus on peer-reviewed journals and conference papers. | want a
global perspective. Use an academic style.

Al'in the Research Lifecycle 37



Deep Research with ChatGPT

ChatGPT 5 Thinking ~

I need a report about "Quantum technologies applied to natural
language processing"”, including scientific sources, with a special
focus on peer-reviewed journals and conference papers. | want a
global perspective. Use an academic style.

To ensure | provide the most relevant and academically rigorous report, could you please clarify the
following:
1. Are you interested in specific subdomains of NLP (e.g., sentiment analysis, machine translation,
semantic parsing) as they relate to quantum technologies?
2. Do you have a preferred time range for the literature (e.g., last 5 years)?
3. Should | focus more on theoretical advancements, experimental implementations, or commercial
applications?
4. Would you like the report to include a comparative analysis with classical NLP techniques?
5. Do you want the report to include a bibliography formatted in a specific style (e.g., APA, IEEE)?

This will help me tailor the report to your academic needs.

b P Lo

Al'in the Research Lifecycle

38



ChatGPT ~

Deep Research with ChatGPT

Al'in the Research Lifecycle

| am interested in sentiment analysis, | prefer recent literature (last 3
years), the focus should be general, | want a comparison with
classical NLP techniques. Use IEEE bibligraphy style

Great. | will prepare an academic-style report on recent (last 3 years) developments in applying guantum
technologies to natural language processing, with a particular focus on sentiment analysis. The report will
compare these quantum approaches to classical NLP techniques and will draw primarily from peer-
reviewed journal articles and conference papers with a global perspective. The bibliography will follow the
IEEE citation style.

I'll get started on this and let you know once the report is ready.

Research completed in 12m- 14 fuentes- 45 busquedas

% Quantum Technologies in Sentiment Analysis: A Comparison with Classical NLP &

Quantum Technologies in Natural Language Processing for Sentiment
Analysis

Introduction

Natural Language Processing (NLP) has made remarkable strides in recent years, especially in tasks like
sentiment analysis, which aims to classify the emotional tone of text (positive, negative, neutral).
Classical NLP techniques—ranging from machine learning classifiers to deep neural networks and
transformer-based models—have achieved high accuracy on large benchmark datasets. However, they
still face challenges such as understanding context-dependent meanings, handling sarcasmfirony, and
scaling to massive data with complex language structures smivers  arivers . QUantum computing has
emerged as a new frontier to potentially address some of these challenges. Quantum technologies
leverage principles like superposition and entanglement to process information in ways classical
computers cannot, offering prospects for exponential speed-ups and novel computational paradigms

anivors . IN the realm of NLP, Quantum Natural Language Processing (QNLP) explores encoding
language data into quantum states and algorithms, with the goal of enhancing or accelerating tasks such
as sentiment analysis. This report provides a comprehensive overview of recent (2022-2025) research
on applying quantum computing to NLP with a focus on sentiment analysis. We summarize peer-
reviewed studies from around the world, highlight theoretical frameworks and experimental results,
compare quantum-based approaches to classical methods, and discuss the global landscape of this
nascent field.

Recent Advances in Quantum NLP for Sentiment Analysis

Quantum NLP is a young but rapidly evolving field. In the last three years, researchers have investigated
both theoretical models and experimental implementations of quantum-enhanced sentiment analysis.
Below, we summarize key developments:
+ Quantum NLP Frameworks and Toolkits: Foundational work has been done on formulating how
linguistic structures can be represented on quantum computers. A notable example is the DisCoCat
framework (Distributional Compositional Categ,:lf.cal model), which uses category theory to map

Arammar and maanina ta Anantium AreLIFe G cecinane cae ok s e m Ruildina an thie Mamhbricdaa

+ Pregunta lo que quieras g i

In conclusion, the application of quantum technologies to sentiment analysis is an exciting frontier that

sits at the intersection of cutting-edge computing and the complexity of human language. The past three

years have transformed quantum NLP from a speculative idea into a budding research area with tangible

demos and a growing body of literature. If current trends continue, the next few years could witness

guantum sentiment analysis systems scaling up and perhaps addressing tasks that are intractable for

classical NLP. Even if widespread quantum advantage in NLP remains a longer-term prospect, the

journey of exploring quantum approaches is already enriching our understanding of language

representation and computation. The continued evolution of this field will not only test the capabilities of

quantum machines but also deepen our insights into language, learning, and cognition from a

fundamentally new computational perspective.
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ChatGPT ~

Deep Research with ChatGPT

| am interested in sentiment analysis, | prefer recent literature (last 3
years), the focus should be general, | want a comparison with
classical NLP techniques. Use IEEE bibligraphy style

Great. | will prepare an academic-style report on recent (last 3 years) developments in applying guantum
technologies to natural language processing, with a particular focus on sentiment analysis. The report will
compare these quantum approaches to classical NLP techniques and will draw primarily from peer-
reviewed journal articles and conference papers with a global perspective. The bibliography will follow the

IEEE citation style.

I'll get started on this and let you know once the report is ready.

Research completed in 12m- 14 fuentes- 45 busquedas

% Quantum Technologies in Sentiment Analysis: A Comparison with Classical NLP

Quantum Technologies in Natural Language Processing for Sentime
Analysis

Introduction

Natural Language Processing (NLP) has made remarkable strides in recent years, especially in tasks like
sentiment analysis, which aims to classify the emotional tone of text (positive, negative, neutral).
Classical NLP techniques—ranging from machine learning classifiers to deep neural networks and
transformer-based models—have achieved high accuracy on large benchmark datasets. However, they
still face challenges such as understanding context-dependent meanings, handling sarcasmfirony, and
scaling to massive data with complex language structures swivers  amivers . Quantum computing has
emerged as a new frontier to potentially address some of these challenges. Quantum technologies
leverage principles like superposition and entanglement to process information in ways classical
computers cannot, offering prospects for exponential speed-ups and novel computational paradigms

anivorg . IN the realm of NLP, Quantum Natural Language Processing (QNLP) explores encoding
language data into quantum states and algorithms, with the goal of enhancing or accelerating tasks such
as sentiment analysis. This report provides a comprehensive overview of recent (2022-2025) research
on applying quantum computing to NLP with a focus on sentiment analysis. We summarize peer-
reviewed studies from around the world, highlight theoretical frameworks and experimental results,
compare quantum-based approaches to classical methods, and discuss the global landscape of this
nascent field.

Recent Advances in Quantum NLP for Sentiment Analysis

Quantum NLP is a young but rapidly evolving field. In the last three years, researchers have investigated
both theoretical models and experimental implementations of quantum-enhanced sentiment analysis.
Below, we summarize key developments:
+ Quantum NLP Frameworks and Toolkits: Foundational work has been done on formulating how
linguistic structures can be represented on quantum computers. A notable example is the DisCoCat
framework (Distributional Compositional Categ,:lf.cal model), which uses category theory to map
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Documento PDF (.pdf)
Quantum Technologies in Natural | pocumento de Microsoft word (docxy  Ntiment
Analysis

Introduction
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Best practices for using Al in literature reviews

General-purpose
(https://chat.ope

nal.com) [12], can

understanding of a topic. However,
subsequently locate relevant papers using tools more focused on scholarly
literature, such as Consensus or SciSpace

he used as a star

NOC

F Al tools have assisted in the review process, a menti
orocedure followed should be included in the met

L]
—
hI

g

[11], such as C

noint to gain a

on of these tools and the
ology section [10.

ools or Large Language Models (LLMs] natGPT

N Nkl

it is recommended that researchers

Although LLMs show promise in supporting the creation of literature reviews, fully
established or validated applications are of
on the use of LLMs for evidence synthesis

en lacking. The rapid growth of research
nighlights their increasing relevance [13]



https://chat.openai.com/

Best practices for using Al in literature reviews

In the initial understanding of a topic or research question, it can be helpful to create
a mind map, for example, by generating one with ChatGPT [10]
Flicit is an excellent tool for identifying and designing research questions

For narrative syntheses, Epsilon (comprehensive and well-structured), Consensus,
SciSpace, or Elicit are recommended. The “deep research” capabilities of ChatGPT,
Perplexity, Gemini, or Grok can also be explored

To obtain a summary or ask questions about a specific article for which the full text
is available, ChatGPT, NotebookLM, or SciSpace are recommended




Best practices for using Al in literature reviews

Generative Al in acaderr
must be applied with cri

Examination: [
consistent with

the bulk of the

o not accept anything wit

hest availa

ic work can be seen as a process facilitator, but it
tical thinking [14]

nout asking the question: Is this

Hle evic

ence’?

Logic: Apply logical reasoning. This requires competence in both informal
and formal logic

Verification: Check the coherence and compatibility of new ideas or
data with the body of prior knowledge or the best existing evidence
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Generating code

| would like you to provide Python code that implements a simple economic analysis, where the final result depends on
input values provided by the user (e.g., prices, interest rates, elasticities, or units produced).

» [he code must:
Be commented line by line or by blocks to make it easy to understand.
Include user-defined inputs (via keyboard input or easily editable variables)
Generate clear, viewable outout (it can be text a table, or a simple chart using matolotlib or seaborn).
Represent a basic economic relationship or model, such as:
Break-even point (supply = demand)
Net profit as a function of revenue and costs
Compound or accumulated growth
Comparison between two scenarios
> In addlition, | need a brief textual explanation lin English) that:
Describes what the program represents
Indicates how to modify the input values
Explains how to interpret the results
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Generating code

The provided code is standard Python, so it cannot be executed directly in
a regular web browser as if it were a typical website.

To run the code

5o to Google Colab: https://colab.research.google.com/
Click “New Notebook™

Copy and paste the Python code into a cel
Click the play button (i3] to the left of the cell to execute the code
Enter the requested values in the input box that appears below the cell

Interpret the results: the number of units and the graph will appear
automatically



https://colab.research.google.com/

Running
the code



Imagen generada con Gemini 2.5 Flash

Data collection
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F rom speech to patterns: Al-assisted interview analysis

Goal: Apply a chain of digital tools to transform a raw interview into an analytical visual resource (word
cloud) with the support of generative Al

Dynamic

.. Recording the interview

Recommended tools
Smartphone (built-in recorder or apps like Voice Memosor Easy Voice Recorder

Alternatively, Zoomor Google Meetwith recording enabled

2. Automatic transcription
Upload the audio to a transcription tool to get the full text

Recommended tools
Whisper Web Ul (based on OpenAl's Whisper, free)
Otter.ai (freemium)
Google Docs with voice typing (simple live alternative]



F rom speech to patterns: Al-assisted interview analysis

Dynamic
3. Text processing with a generative Al
Insert the transcribed text into a generative Al tool (such as ChatGPT or Gemini) so it can identify
Key terms
Recurring themes
Overall sentiment (optional]
Use the following prompt as a base

Extract the most frequent and relevant words from the following text to create a representative word cloud of
the discourse. Remove connectors, pronouns, and insignificant repetitions

4. Word cloud generation
Use the extracted terms to create a visualization
Recommended tools
WordArt.com
MonkeyLearn WordCloud Generator
Voyant Tools (if you want to integrate more text)
Claude Sonnet
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Audio transcriptions

- In otter.ai (https://otter.ail, it is possible to record an audio or
import an existing one



https://otter.ai/

Importing and transcribing



Summary



txporting



Example

Extract the most frequent and relevant words from the following text to
creale a representative word cloud of the discourse. Remove connectors,
pronouns, adverbs, words that do not belong to the software or software
engineering domain, and insignificant repetitions. Then, generate a
WordArt-style word cloud and a table showing the frequency of the 10
most common word's
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Data analysis
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Analysis of data from an Excel spreadsheet

Goal: Identify and compare youth literacy rates (ages 15-24) across UNICEF regions to understand

geographic patterns. The dataset is available at https://data.unicef.org/wp-
content/uploads/2021/04/ Literacy-rate_2021-1.xlsx

Example

You are a dala analyst. Using the file “Literacy-rate_ 2021-1xlsx” complete the following steps for the sheet
“Youth literacy rate, aged 15-24"

Load the data and extract only the columns “Region”and “Total” loverall youth literacy rate).
Lalculate the average youlh literacy rate (column “Total’] for each unique value of “Region.”

/
2
3 Generate a horizontal bar chart showing each region’s average youth literacy percentage.
4 Based on the results, answer:

Which regions have the highest and lowest literacy rates?
What socioeconomic or political factors might explain these differences?
[s there any region whose position surprises you? Justify your answer.
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Literacy Rate 2021 1 cover Page v

(0]

Unnamed: 0

Indicator definition

Unnamed: 1

UNICEF Global
database on
literacy rate

Last update: April
2021

|
(%
A |

Eres un analista de datos. Utilizando el archivo
“Literacy-rate_2021-1.xIsx" realiza los siguientes pasos
para la hoja “Youth literacy rate, aged 15-24":

Carga los datos y extrae unicamente las columnas
"Region” y “Total" (tasa global de alfabetizacion
juvenil).

Calcula la tasa promedio de alfabetizacion juvenil
(columna “Total”) para cada valor unico de “Region”.

Genera un grafico de barras horizontales que
muestre, para cada region, su porcentaje promedio de
alfabetizacion juvenil.

A partir del resultado, responde:

¢Qué regiones presentan las tasas mas altas y
cuales las mas bajas?

¢ Qué factores socioecondmicos o politicos podrian
explicar esas diferencias?

:Hay alguna regién cuya posicion te sorprenda?
Justifica tu respuesta.
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Literacy Rate 2021 1 cover Page

Unnamed: 0 Unnamed: 1

UNICEF Global
database on
literacy rate

Last update: April
2021

Indicator definition

[¢

You are a data analyst. Using the file “Literacy-rate_2021-1.xlsx",
complete the following steps for the sheet "Youth literacy rate, aged

16-24"

Load the data and extract only the columns “Region” and “Total”

(overall youth literacy rate).

Calculate the average youth literacy rate (column “Total") for each

unigue value of “Region.”

Generate a horizontal bar chart showing each region’s average youth

literacy percentage.

Based on the results, answer:

Which regions have the highest and lowest literacy rates?
What socioeconomic or political factors might explain these
differences?

Is there any region whose position surprises you? Justify your

answer.
Penso durante 13s >
Youth Literacy (15-24) - Extracted Columns &7
Region Total
101 SA 665.420547485351
56
2 2 ECA 99.330001831054
69
3 3 MENA 97.4265213012695
3
4 8 LAC 99.505523681640
62
5 14 MENA 99.687202453613
28
6 15 SA 94.862426757812
5

Al'in the Research Lifecycle

6l



Pensd durante 28s >

I've loaded the sheet, pulled just Region and Total, computed the mean youth literacy rate by region, and

plotted it. You can scroll up to see the two tables ("Extracted Columns” and “Average by Region”) and the

horizontal bar chart.

Findings (from the computed averages):

Highest: ECA (Europe & Central Asia) — 99.6%

Lowest: SSA (Sub-Saharan Africa) — 77.6%

Others (for context): MENA 98.9%, LAC 98.7%, EAP (East Asia & Pacific) 97.5%, SA (South Asia)
88.6%.

Why these differences? (succinct factors)

Income & public spending: Higher-income regions (ECA, LAC, EAP) typically invest more in universal
primary/secondary education, teacher training, and school infrastructure—pushing youth literacy
close to saturation.

Conflict & instability: Parts of SSA and some SA countries face conflict, displacement, or fragile
governance, disrupting schooling and lowering completion rates.

Educational access & quality: Rural distance to schools, shortage of qualified teachers, and limited
secondary enrollment particularly affect SSA and parts of SA.

Gender norms & inequality: Where girls' secondary attendance lags (some SA and SSA contexts),
youth literacy averages are pulled down.

Language & curriculum: Multilingual settings without strong mother-tongue instruction or adequate

materials can depress early reading outcomes (more common in SSA).

Any surprising positions?

MENA at ~99% is notably high and may surprise some, given headlines about adult literacy gaps in
parts of the region. But youth cohorts have benefited from rapid expansions in schooling over the

last 2-3 decades, pushing youth literacy close to universal even where adult literacy still trails.

» A second mild surprise is LAC = ECA, reflecting sustained progress on access/completion and

regional literacy initiatives that have raised basic skills broadly across Latin America & the Caribbean

despite heterogeneity within the region.

If you want, | can also export the grouped results to CSV or save the chart as a PNG.

&)

G PO
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Support for scientific writing
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Conversion of bibliographic reference style

Goal: Convert a list of bibliographic references from one style to another
Example

| need you to convert the references in this article to APA7 format and
display them on screen in alphabeltical order, as specified by AFA, in
markdown format

Al'in the Research Lifecycle
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Example

Lan you generale these
references for me in

BibTeX format?

Al'in the Research Lifecycle
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Scientific communication
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Generating a spotlight for an article on ResearchGate

Goal: Write a spotlight on a scientific article (300 characters explaining what this research has
achieved, why itis important, etc.) for ResearchGate

Example



ChatGPT 5 Thinking ~
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Infographic generation

Goal: Create infographics from the content of an article for a poster or presentation

Exampl
1.
2.
3.

Al in the Researc

2
Use napkin.ai (https://www.napkin.ai/]

Upload the paper or the text

Generate the infographics
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Example



Example

Al'in the Research Lifecycle

<+ New Napkin

L4
E

Draft with Al
Import from File

Blank Napkin

LS Import text from a file

Processing youir file...

This may take a few minutes.
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Slides generation

Goal: Create a slide deck from a paper or an outline

Exampl
1.
2.
3.

Al in the Researc

&
Use gamma.app (https://gamma.app/)

Upload the paper or the text

Generate the slides
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Example



Example



Example

You can add specific instructions to
the slide generation process

Customize the generative process
(style, content...)



Example

Review and modify the generated content



Conclusions
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Imagen generada con DALL-E 3 desde ChatGPT Plus

Al'in the Research Lifecycle

Generative Al offers a wide range of
applications throughout the entire research
lifecycle. However, it is important not to
overlook the implications associated with its
use, especially regarding data traceability. At
present, these tools have limitations in
ensuring such traceability, which can lead to
transparency issues, difficulties in
attributing authorship, and the generation
of unverified information (hallucinations),
among other concerns
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Artificial intelligence can significantly
enhance our efficiency in research
work, but it does not replace the

essential human capacities required
For investigation



ChatGPT Plus

Imagen generada con

We are at a point where “Al is everywhere” 1151. We now have access to an
extremely powerful and promising set of tools, but also surrounded by hype,
half-truths, and considerable confusion. Academia is not exempt from this reality

If used wisely, Al can become a valuable ally for teaching, learning, and research.
However, it is essential to fully understand its real capabilities and apply critical
thinking throughout the entire process

The goal is not for it to do everything for us, nor to settle for empty answers or
superficial knowledge, but rather to use it to automate tedious and repetitive

tasks, allowing us to focus on what truly matters: developing our creativity and
intellectual autonomy

Al'in the Research Lifecycle
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