Garbage In,
Garbage Out: The

Power of Data
Preprocessing




Whatis

Preprocessing?

 The crucial step of cleaning and
preparing raw data.

* It transforms messy, real-world data into
a usable format.

 This step happens before the data is fed
to a model.

* It's often the most time-consuming part
of a project.

» High-quality preprocessing leads to
high-quality model performance.

* Itis the unsung hero of successful
machine learning.
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Handle Missing

Values

* Ighoring missing data can lead to biased
models.

« Common strategies include deletion or
imputation.

* Imputation replaces missing values with
a statistical substitute.

« The method (mean, median, mode)
depends on the data.

 Advanced methods use ML models to
predict missing values.

* The right choice depends on the amount
and nature of the missingness.
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Fix Data Types

* Ensures numbers are stored as numbers,
hot text.

» Converts categorical text into numerical
representations.

» Corrects dates and timestamps into a
consistent format.

* Prevents errors during mathematical
operations in the model.

e Is a fundamental step for any algorithm
to work correctly.

« Often automated but requires careful
manual verification.
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Remove Duplicates

* Duplicate entries skew the model's
understanding of the data.

* They can over-represent certain
patterns or outliers.

» This leads to overfitting and poor
generalization on new data.

* Duplicates waste computational
resources during training.

» Systematic checks are needed to identify
and drop exact copies.

» Careful review is needed for non-exact
duplicates (fuzzy matches).
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Scale and Normalize

 Brings all numerical features to a similar
scale.

* Prevents features with large ranges from
dominating the model.

 Essential for distance-based algorithms
like SVM and K-Means.

» Speeds up the convergence of gradient
descent algorithms.

« Common methods are StandardScaler
and MinMaxScaler.

 Scaling is a key requirement for most
machine learning models.
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Encode Categorical

Variables

» Converts text categories into numbers
models can understand.

» Label Encoding assigns a unique integer
to each category.

* One-Hot Encoding creates a binary
column for each category.

» The choice impacts model performance;
One-Hot is common.

* Prevents models from assuming an order
where none exists.

» Critical for handling features like country,
color, or product type.
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The Result: Better

Models

* Preprocessed data builds more accurate
and reliable models.

* It reduces noise, allowing the model to
learn true patterns.

* Leads to faster training times and lower
computational costs.

» Creates robust models that perform well
oh hew, unseen data.

* Itis the difference between a model
failing and succeeding.

 Investing time here provides the highest
return on investment.
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Your Next Step

« Always start a hew project with
exploratory data analysis.

 Document every preprocessing step for
reproducibility.

« Automate your preprocessing pipeline
for efficiency.

 Validate your data after cleaning to
ensure quality.

 Remember, a clean dataset is your
model's strongest foundation.

» Master preprocessing to truly master
machine learning.
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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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