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About us

Natural Language and Text Processing Lab

https://nlp.sites.uu.nl/
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@ Activity: Think-Pair-Share (5 min)
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Introduction: What do you know about LLMs?

@ Activity: Think-Pair-Share (5 min)
e Prompt: What do you currently know about Large Language Models (LLMs)?
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e Activity: Think-Pair-Share (5 min)

e Prompt: What do you currently know about Large Language Models (LLMs)?
@ Instructions:

e Think individually
e Pair up to share thoughts
e Share with the class

@ Goal: Assess prior knowledge and create baseline understanding
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Artificial Intelligence, ML, and LLMs: Key Definitions

Artificial Intelligence (Al)
@ Computer systems performing tasks requiring human intelligence

Machine Learning (ML)

Large Language Models (LLMs)
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Artificial Intelligence, ML, and LLMs: Key Definitions

Artificial Intelligence (Al)
@ Computer systems performing tasks requiring human intelligence
@ Examples: Chess playing, image recognition, language translation
Machine Learning (ML)
@ Subset of Al using algorithms that improve through experience
@ Learns patterns from data without explicit programming
Large Language Models (LLMs)
@ Al systems trained on vast text amounts
@ Understand and generate human language
@ Examples: GPT, Claude, Qwen, Mistral

Conclusion

[e]e]e}

5/31



Intro Al, ML, LLMs Model Learning GenAl Limitations and Risks Free vs. Paid LLM in Clinical Psychology Prompting Conclusion
(e} oe [e]o]e} [e]e]e} 0000 o]e]e)] 000 000000 000

Al vs ML vs LLM: The Relationship

LLMs are a specific type of ML,
which is a subset of Al
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Model Learning Process: Training Phase

Training Phase
@ Model learns patterns from large datasets
@ Adjusts internal parameters to minimize prediction errors
@ Requires massive computational resources
@ Can take weeks or months for large models
Example: LLM learns that "cat” often appears with "dog” in pet-related contexts

Conclusion
000
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Model Learning Process: Validation Phase

Validation Phase

@ Test model on new, unseen data

Key insight: Good models generalize to new data, not just memorize training
examples
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Model Learning Process: Validation Phase

Validation Phase
@ Test model on new, unseen data

@ Measure performance using metrics (accuracy, precision, recall)

Key insight: Good models generalize to new data, not just memorize training
examples
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Model Learning Process: Validation Phase

Validation Phase
@ Test model on new, unseen data
@ Measure performance using metrics (accuracy, precision, recall)

e Prevent overfitting (memorizing training data)

Key insight: Good models generalize to new data, not just memorize training
examples
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Model Learning Process: Validation Phase

Validation Phase
@ Test model on new, unseen data
@ Measure performance using metrics (accuracy, precision, recall)
e Prevent overfitting (memorizing training data)
@ Tune hyperparameters for optimal performance

Key insight: Good models generalize to new data, not just memorize training
examples
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Model Learning Process: Biases

Common Biases in LLMs

e Training data bias: Reflects biases in source material

Real-world impact: Biased models can perpetuate harmful stereotypes
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Model Learning Process: Biases

Common Biases in LLMs
e Training data bias: Reflects biases in source material
o Representation bias: Underrepresents certain groups
e Confirmation bias: Reinforces existing beliefs
e Temporal bias: Becomes outdated as language/society changes

Real-world impact: Biased models can perpetuate harmful stereotypes
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What is Generative Al?

Definition: Al that creates new content (text, images, code, audio)
Key Features:

@ Creates novel outputs, not just classifies

Examples: ChatGPT (text), DALL-E (images), CodeT5 (code)
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What is Generative Al?

Definition: Al that creates new content (text, images, code, audio)
Key Features:

@ Creates novel outputs, not just classifies
@ Learns patterns from training data
@ Generates human-like content
Examples: ChatGPT (text), DALL-E (images), CodeT5 (code)
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Generative Al vs. Other Models

Feature Generative Discriminative
Primary Task Create new content Classify existing data
Output Type Novel text/images Labels/categories
Learning Focus  Data distribution Decision boundaries
Example GPT, DALL-E Spam filters, medical diagnosis
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Activity: True or False?

Instructions: Raise your hand if you think the statement is TRUE

Statement 1: Generative Al can only work with text

Statement 2: All generative models are also discriminative

Statement 3: Generative Al creates completely original content never seen in training
Statement 4: LLMs are a type of generative Al
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What are hallucinations?

@ LLMs generate false or nonsensical information

Example: Asking for "recent studies on X" might return made-up citations
Risk: Researchers might unknowingly use false information

Conclusion
000
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Limitations and Risks: Hallucinations

What are hallucinations?
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Example: Asking for "recent studies on X" might return made-up citations
Risk: Researchers might unknowingly use false information
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Limitations and Risks: Hallucinations

What are hallucinations?
@ LLMs generate false or nonsensical information
@ Appears confident and plausible
@ Can include fake citations, non-existent facts

Example: Asking for "recent studies on X" might return made-up citations
Risk: Researchers might unknowingly use false information

Conclusion
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Types of Bias

@ Gender bias: Assumes doctors are male, nurses are female

Activity: Can you identify bias in this LLM output?
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Limitations and Risks: Bias

Types of Bias
@ Gender bias: Assumes doctors are male, nurses are female

@ Racial bias: Associates certain groups with negative stereotypes

Activity: Can you identify bias in this LLM output?
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Limitations and Risks: Bias

Types of Bias
o Gender bias: Assumes doctors are male, nurses are female
@ Racial bias: Associates certain groups with negative stereotypes

@ Cultural bias: Primarily represents Western perspectives

Activity: Can you identify bias in this LLM output?
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Limitations and Risks: Bias

Types of Bias
@ Gender bias: Assumes doctors are male, nurses are female
@ Racial bias: Associates certain groups with negative stereotypes
@ Cultural bias: Primarily represents Western perspectives
@ Academic bias: Favors published, English-language sources
Activity: Can you identify bias in this LLM output?

Conclusion
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Limitations and Risks: Output Reliability

Reliability Issues

@ Inconsistency: Same prompt can yield different answers

Best practice: Always verify critical information from multiple sources

Conclusion
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Limitations and Risks: Output Reliability

Reliability Issues
@ Inconsistency: Same prompt can yield different answers

o Context dependency: Performance varies by domain

Best practice: Always verify critical information from multiple sources
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Limitations and Risks: Output Reliability

Reliability Issues
@ Inconsistency: Same prompt can yield different answers
o Context dependency: Performance varies by domain

o Temporal drift: Knowledge becomes outdated

Best practice: Always verify critical information from multiple sources
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Limitations and Risks: Output Reliability

Reliability Issues
@ Inconsistency: Same prompt can yield different answers
o Context dependency: Performance varies by domain
o Temporal drift: Knowledge becomes outdated
e Prompt sensitivity: Small changes affect outputs significantly

Best practice: Always verify critical information from multiple sources

Conclusion
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Ethical Concerns
o Data: Training data may include personal or copyrighted material
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Limitations and Risks: Ethics

Ethical Concerns
e Data: Training data may include personal or copyrighted material
e Environmental impact: High energy consumption
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Limitations and Risks: Ethics

Ethical Concerns
e Data: Training data may include personal or copyrighted material
e Environmental impact: High energy consumption

o Labor practices: Data annotation often involves poor working conditions

@CBSNEWS

“When it gets to the day before payday, they close the account and say that you violated a policy,"
Kanyugi said.

Employees say they have no recourse or even a way to complain.
The company told 60 Minutes that any work done "in line with our community guidelines was paid

out.” In March, as ining publicly, Remotasks abruptly shut down in Kenya,
locking all workers out of their accounts.

The mental toll of Al training

Workers say some of the projects for Meta and OpenAl also caused them mental harm. Wambalo was
assigned to train Al to recognize and weed out pornography, hate speech and excessive violence from
social media. He had to sift through the worst of the worst content online for hours on end.

"I looked at people being slaughtered,” Wambalo said. "People engaging in sexual activity with animals.
People abusing children physically, sexually. People committing suicide.”

Berhane Gebrekidan thought she'd been hired for a translation job, but she said what she ended up
doing was reviewing content featuring dismembered bodies and drone attack victims.

https://www.cbsnews.com/news/ai-work-kenya-exploitation-60-minutes

Free vs. Paid

LLM in Clinical Psychology
000

Prompting
000000

(Nov 2024)

Conclusion
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Limitations and Risks: Ethics

Ethical Concerns
e Data: Training data may include personal or copyrighted material
e Environmental impact: High energy consumption
e Labor practices: Data annotation often involves poor working conditions
e Academic integrity: attribution of Al assistance / uploading restricted data
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Limitations and Risks: Ethics

Ethical Concerns

Data: Training data may include personal or copyrighted material
Environmental impact: High energy consumption

Labor practices: Data annotation often involves poor working conditions
Academic integrity: attribution of Al assistance / uploading restricted data
Open source: Often little documentation on data, training, architecture

“Given both the competitive landscape and the safety implications of large-scale
models like GPT-4, this report contains no further details about the architecture
(including model size), hardware, training compute, dataset construction, training
method, or similar”

OpenAl: Achiam, J. et al (2024). GPT-4 Technical Report.
https://arxiv.org/abs/2303.08774

16/31


https://arxiv.org/abs/2303.08774

Intro Al, ML, LLMs Model Learning GenAl Limitations and Risks Free vs. Paid LLM in Clinical Psychology Prompting Conclusion
(e} (e]o] o [e]e]e} [elele] } o]e]e)] [e]e]e} 000000 [e]e]e}

Limitations and Risks: Ethics

Ethical Concerns

e Data: Training data may include personal or copyrighted material
Environmental impact: High energy consumption
Labor practices: Data annotation often involves poor working conditions
Academic integrity: attribution of Al assistance / uploading restricted data
Open source: Often little documentation on data, training, architecture

Results

Cultural modulation of neural mechanisms asserts that technological interactions
significantly influence brain development and cognitive abilities. The use of artificial
intelligence chatbots like ChatGPT for cognitive offloading may lead to underemployment of
specific cognitive faculties, inhibiting their full maturation. This phenomenon is particularly
relevant in the context of executive functions, where reliance on artificial intelligence for
gt roblem-solving can reduce cognitive effort and lead to long-term cognitive changes.'3
o Effect on cognition: * g ¢ 8 8 8
Dubey et al. Redefining Cognitive Domains in the Era of ChatGPT: A Comprehensive Analysis of

Artificial Intelligence’s Influence and Future Implications. Med Res Arch. 2024 Jun;12(6):5383
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Free vs. Paid Systems

Join this Wooclap event

@ ° Go to wooclap.com Event code
° Enter the event code in the top banner x LQOUS

© Enable answers by SMS
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Free vs. Paid Systems

Feature Free Paid

Cost €0 €10-€100+ monthly
Usage Limits Yes Higher/none
Model Quality Basic Advanced
Response Speed Slower Faster
Support Community Professional
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@ Learning or experimenting

Choose PAID when:
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Free vs. Paid: When to Choose What?

Choose FREE when:

@ Learning or experimenting

@ Occasional, non-critical use

@ Budget constraints

@ Simple tasks (summarization, basic Q&A)
Choose PAID when:

e Professional/research work

@ High-volume usage

@ Need for reliability

@ Advanced features required
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Appropriate & Inappropriate Uses
@ Think-Pair-Share
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Appropriate Uses

e Literature review: Summarizing papers (with verification)
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LLM Use in Clinical Psychology Research: Appropriate Applications

Appropriate Uses
e Literature review: Summarizing papers (with verification)
e Writing assistance: Drafting, editing, proofreading
o Code generation: Writing analysis scripts

@ Brainstorming: Generating research ideas

Key: Always maintain human oversight and verification
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LLM Use in Clinical Psychology Research: Appropriate Applications

Appropriate Uses
Literature review: Summarizing papers (with verification)

Writing assistance: Drafting, editing, proofreading

°
°

o Code generation: Writing analysis scripts
@ Brainstorming: Generating research ideas
°

Translation: Working with multilingual sources

Key: Always maintain human oversight and verification
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LLM Use in Clinical Psychology Research: Inappropriate Applications

Avoid Using LLMs For:
@ Statistical analysis: LLMs can't perform proper statistical tests
e Fact-checking: They may hallucinate information
o Critical decisions: Participant safety, ethical approvals
°

Original thinking: Generating truly novel theories
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LLM Use in Clinical Psychology Research: Inappropriate Applications

Avoid Using LLMs For:

Statistical analysis: LLMs can't perform proper statistical tests
Fact-checking: They may hallucinate information

Critical decisions: Participant safety, ethical approvals

Original thinking: Generating truly novel theories

Replacing expertise: They supplement but don't replace researcher knowledge
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Model Learning
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Effective Prompting:

B: Boundaries

VAELELED

E: Expectations

(R): Refine

GenAl Limitations and Risks
000 0000

BRAVE(R) Framework

Free vs. Paid LLM in Clinical Psychology
000 000

Set limits on the format, length, or
any other constraints.

Identify the role or perspective you
want the Al tool to take.

Highlight key detals, variables, or
points that should be included in
the response.

Clearly state what you expect the
Al to accomplish, including the
intended outcome and purpose.

Provide feedback to improve the
output and guide future
interactions.

Prompt formulation by Christine Fox, in collaboration with ChatGPT (May 2024).

Prompting
900000

Conclusion
000
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Effective Prompting: BRAVE(R) Framework

Poor prompt: “Summarize this
paper”
7 BT s Better prompt: “Act as a psychology
research assistant [R]. Summarize this
paper in 3 bullet points [B] focusing on
methodology and findings relevant to
cognitive behavioral therapy [V]. Use
O V:Variables e o e it academic language [A] and APA style
[E].”
iended ancome nd e Key insight: Specific, contextual
T —— prompts yield better results

(R): Refine output and guide future
interactions.

x R: Role Identify the role or perspective you

want the Al tool to take.

G E: Expectations

Prompt formulation by Christine Fox, in collaboration with ChatGPT (May 2024).
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Evaluating and Critically Assessing GenAl Responses

Prompt formulation by Christine Fox, in collaboration with ChatGPT (May 2024).

. Focus on the Al's response by breaking it down into
] F:Focus

A: Authenticate Authenticate the Al's output by verifying it against

current research and empirical data.

5 Py Critique the response's accuracy, relevance, and
@ C: Critique depth in the context of the topic.

. Thi. Think about the response from various perspectives
T:Think andits potential impact.

More info:
https://teachersguidegsls.nl/genai/generative-ai-guidelines/

Conclusion
000
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Ways to prompt

« @ = huggingface.cojchat]

D HuggingChat

M HuggingChat v09.4

Making the community's best Al
chat models available to everyone.

Examples

Write an emailfrom bullet list

Ask anything
Settings ® 9

About & Privi

(e]e} [e]e]e} 00@000

& Incognito

New  DeepSeek R1 s now avallable!

d o
HlamaLlama-3.3-70B-Instruct

Model page 1> API ) Website

Code a snake game Assistin a task

Conclusion
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Switch models

Models meta-llama/Llama-3.3-70B-Instruct

m Ideal for everyday use. A fast and extremely capable model matching closed source models' capabilities.

meta-llama/Llama-3.3-70B-Instruct . .
/ Now with the latest Llama 3.3 weights!

Qwen/Qwen2.5-72B-Instruct

7 Model page ~ Model website <> API Playground ¢ Copy direct link to model

CohereForAl[/c4ai-command-r-plus-08-2024
.

System Prompt

deepseek-ai/DeepSeek-R1-Distill-Qwen-32B

nvidia/Llama-3.1-Nemotron-70B-Instruct-HF

Qwen/QwQ-32B-Preview

Qwen/Qwen2.5-Coder-32B-Instruct

meta-llama/Llama-3.2-11B-Vision-Instruct

NousResearch/Hermes-3-Llama-3.1-8B

mistralai/Mistral-Nemo-Instruct-2407

microsoft/Phi-3.5-mini-instruct

Assistants

My Assistants
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Intro

Model Learning
[o]e] o]

Using an LLM locally

Software Updia

Supports any

‘Welcome to LM Studio!

Relesse Notes (102,

LM Studio enables you develop and experiment with Large Language
Models (LLMs) in your local computer environment, fully offine.

) Tip:Start with very smallLLMs and oy
your hardware's capabiis.

targer models depending on
® Search Search and download compatible model files.
® achat Chat with local LLMs fully offine

Multi Model

Load and prompt multple local LLMs
simultaneously

© Local Server | Run an OpenAl-like HTTP server on localhost

® MyModels  Manage your downloaded models.

 Join L Stud models, prompts, wor

Google DeepMind gemma2 [ Reuires 808+ RAM

Lama

GenAl

[e]e]e} 0000

no Sserver

L Studio 0227

(st | Faicon | [[Starcoder )

Meta Al

Llama Inst

StabloLm

GPT-Neox | gguf @

Limitations and Risks

Liama 3.1is a dense Transformer with 88, 708, or 4058 param
a context window of up 1o 128K tokens trained by Meta.

5268 Smallaast

4 Dounioad

»

[ Uema |

508+ RAM

Free vs. Paid

Prompting

LLM in Clinical Psychology
000 000080

model file on Hugging Face

Microsoft Research < 868+ RAM
Phi 3 mini 4k Instruct

Phi-3-Mini-ak-Instruct is a 3.88 parameters, ightweigh, state-of-the-
art open model trained with the Phi-3 datasets that includes both

synthetic data and the filtered publicly avallable websites data with a
focus on high-quality and reasoning dense properties.

23968 SmalaFast
4 Download

Stabilty A

StableL | [ Reaures 865+ RAM,

Conclusion
000
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[e]e} [e]e} o 000 0000 000 000 0000
O .
o UpEn Router.ai

= ) Pablomosuu / lim_demo Q Type Do search 8|-]|[+-][0][n]a
<> Code ( lIssues 11 Pullrequests (© Actions [ Projects [0 wiki @ Security [~ Insights &2 Settings
[D Files lim_demo / demo.ipynb (&)

S imain ke PabloMosUU after holding the seminar 8358934 -3 months ago D) History
Q Gotofile t

Preview = Code  Blame 728 lines (728 loc) - 31.6 Kb €3 Raw @ & 2 -

> I slides

[ gitignore

[ License Demonstration: LLM Annotations Reliability

[ README.md

[ complex_examples son Based on Paper: Assessing the Reliability of LLMs Annotations in the Context of

Demographic Bias and Model Explanation
| D demoipynb

[ demo.pdf What You'll Learn:

[ demographic_combos.json! « How to evaluate LLMs with different prompting strategies

[ exist_tweetsison + How demographic personas can affect performance

N + How explainable Al (SHAP) helps models focus on important content
0O sexismanalyzer.py « Simple statistical analysis of variance components
Step 1: Install Required Packages
In[1:

# Install required packages
1pip install pandas matplotlib numpy seaborn

https://github.com/PabloMosUU/11m_demo

Conclusion
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Activity: Complete the Workflow Diagram

Instructions: Fill in the missing parts of this LLM research workflow

? Choose Model ? Verify Results ?

Discussion: What steps are missing? How would you complete this?

Conclusion

@00
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Maintain
Human

Choose -
. Verify I
Ethical Outputs
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Remember:

@ LLMs are powerful tools, not replacements for human expertise

Happy researching with All
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Final Thoughts

Remember:
@ LLMs are powerful tools, not replacements for human expertise

@ Always prioritize ethics, privacy, and transparency

Happy researching with Al!
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Final Thoughts

Remember:
@ LLMs are powerful tools, not replacements for human expertise
@ Always prioritize ethics, privacy, and transparency

@ Verify outputs and maintain critical thinking

Happy researching with Al!
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