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Career context

• Bachelor in Physics
• Master in Applied Mathematics
• (almost) PhD in Computer Science

• Visiting Student @CMU
• Internship @Amazon in Palo Alto

• Doing research in NLP and IR

Website: https://hugosousa.net/

https://hugosousa.net/


(my) Principles for Developing 
Machine Learning Projects





The Principals

- Be obsessed with your data

- Be maniacal about your code

- Constrain as little as possible

- Just do it

- Be bold, be simple



Be obsessed with your data



GIGO: “Garbage in, garbage out”

• Coined circa 1957 from US mathematicians

• It doesn't matter how sophisticate your learning mechanism is 
or how much compute you have if you your data is of poor 
quality



The infamous tank story

https://neil.fraser.name/writing/tank/

- Neil Fraser later admitted that the story "might be apocryphal.”

- But a very similar one the Wolf/Husky has been discussed on the “Why 
should I trust you paper?”
https://dl.acm.org/doi/10.1145/2939672.2939778

https://neil.fraser.name/writing/tank/
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https://dl.acm.org/doi/10.1145/2939672.2939778


A black and white text on a black background

AI-generated content may be incorrect.

https://nonint.com/2023/06/10/the-it-in-ai-models-is-the-dataset/
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Hive mind paper: https://arxiv.org/pdf/2510.22954

Prompt: “Write a metaphor about time”

https://arxiv.org/pdf/2510.22954


The PtVId story



The PtVId story: the goal

“Ele foi de autocarro”

Ele foi de ônibus

Portuguese
Variety 

Classifier



The PtVId story: the dataset
A screenshot of a computer

AI-generated content may be incorrect.

https://ojs.aaai.org/index.php/AAAI/article/view/34705

https://huggingface.co/datasets/liaad/PtBrVId
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The PtVId story: the filtering
A screen shot of a computer program

AI-generated content may be incorrect.

https://github.com/hmosousa/ptradutor/blob/main/src/process.py


Be maniacal about your code



The smart dog
A person petting a dog on a bus

AI-generated content may be incorrect.

https://www.tiktok.com/@claudiorochamusic/video/7438317458085137696


Clever Hans



The same can happen to your model!

TRUST ME!



Training Neural Models

Build your training loop
- No fancy features
- No dropout, batch norm, LR 

decay, et cetera

Start simple
- Small architecture

Setup Tensorboard
- Log train and valid loss of 

every batch
- After every train step run a 

forward pass on a random 
sample of a valid set

Overfit to a 1 example
- The network should be able 

to memorize this example
- Train loss should be zero

Overfit to a 10 example
- Now the input will be taken 

into consideration
- Train loss should be zero
- Val loss should go up

Use more data
- Now valid should start to go 

down
- If so, the model is learning

Profile your code
- Make your training runs go 

faster optional

Log more metrics
- ROC-curves
- Prediction distributions
- et cetera

Hyperparameter tunning
- ideally, in parallel
- data augmentation: never 

apply the transformations to 
the valid set

Try different approaches
- In practice, the baseline all 

models are trying to beat is 
the best approach



Constrain as little 
as possible



A black text and a black arrow

AI-generated content may be incorrect.

http://www.incompleteideas.net/IncIdeas/BitterLesson.html

“The biggest lesson that can be read from 70 years of AI research is that general methods that leverage 
computation are ultimately the most effective, and by a large margin.”

“Seeking an improvement that makes a difference in the shorter term, researchers seek to leverage their human 
knowledge of the domain, but the only thing that matters in the long run is the leveraging of computation.”
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In practice

• Don't hard-code your own understanding of the world into the 
model, because your understanding is flawed and doesn't 
scale. 

• Compute scales, human intuition doesn't.

• Inductive bias:
• Try to find ways to reduce the bias of the model so that it generalizes
• Increasing the amount of data is usually the best way



Just do it



Taste vs. Skill

• There is a gap between what we imagine we can do and what we 
can do

"Man is the only animal that laughs and weeps; for he is the only animal that 
is struck with the difference between what things are and what they ought to 
be." — William Hazlitt



Procrastination

• Procrastination is a defence mechanism to protect the "perfect 
version" of the project in your head from becoming the "imperfect 
reality.”

• Solution: Take action

• The photography class test



“The best is the enemy of the good”



A side note: Productivity in the era of AI

Four Thousand Weeks: Time Management for Mortals

https://en.wikipedia.org/wiki/Four_Thousand_Weeks:_Time_Management_for_Mortals


A side note: Productivity in the era of AI

FOMO

JOMO



Be bold, be simple



A person talking to a microphone

AI-generated content may be incorrect.

“What is research taste?”

https://youtu.be/aR20FWCCjAs?t=5672


Some examples of simplicity



Event Temporal Models

Don't Forget This: Augmenting Results with Event-Aware Search

https://dl.acm.org/doi/abs/10.1145/3701551.3704119
https://dl.acm.org/doi/abs/10.1145/3701551.3704119
https://dl.acm.org/doi/abs/10.1145/3701551.3704119


Thank you for you attention
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