Is Your Model
Learning or Just

Memorizing?




The Core Problem

* Machine learning models learn patterns
from data.

* The goal is to predict new, unseen data
accurately.

» Sometimes models learn the training
data too well.

» Other times, they fail to learn enough.

* This is the battle between overfitting and
underfitting.

» Understanding this is key to building
useful Al.
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What is Overfitting?

* The model learns the training data
perfectly.

* It captures the noise and random
fluctuations.

* It performs exceptionally well on the
training data.

» But performs poorly on hew, unseen data.

* It has essentially memorized the training
set.

* It fails to generalize to real-world
situations.
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Visualizing

Overfitting

* Imagine a line fitting through data points.
» An overfit model is a complex, wiggly line.
* It twists and turns to hit every single point.
* It follows the training data path exactly.

» The line is too specific to that data.

* It will be wrong on any new data point.
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What is Underfitting?

» The model fails to learn the training data.

* It misses the underlying pattern or trend.

* It performs poorly on the training data.

* [t also performs poorly on new data.

* The model is too simple or naive.

e It cannot capture the complexity of the
data.
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Visualizing

Underfitting

* Imagine a line fitting through data points.

« An underfit model is a straight, simple
line.

* [t doesn't capture the curve of the data.

* It misses many of the data points entirely.

* The line is not specific enough.

* It makes overly simplistic assumptions.
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The Sweet Spot

« We aim for a model that generalizes well.

* It captures the true pattern, not the noise.

* It performs well on both training and new
data.

* This is the ideal fit for a model.

* The model is complex enough to be
useful.

» But simple enough to apply broadly.
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* To fix overfitting: simplify the model.

» Use less complex algorithms or reduce
features.

» Gather more diverse training data.

» Use techniques like regularization.

» To fix underfitting: use a more complex
model.

« Add more relevant features or data
points.
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Key Takeaway

 Overfitting: too specific, poor
generalization.

» Underfitting: too simplistic, poor learning.

 Your goal is to find the balance.

* Test your model on unseen data to check.

 This balance is crucial for effective Al.

» Mastering this concept improves all your
models.
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Follow for More
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Like this post? Repost!

Share your thoughts in the comments!

| share little hacks and tips | actually use in
Data & Al — follow if you wanna see more!
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