
Machine Learning-Hyperparameter Tuning

Hyperparameter Tuning

Hyperparameter tuning is the process of selecting the optimal values for the
hyperparameters in a machine learning model. These hyperparameters are parameters
that need to be set before training the model, and they can significantly affect the
performance of the model.

Why is Hyperparameter Tuning Important?

Choosing the wrong hyperparameters can lead to poor model performance, overfitting, or
underfitting. Therefore, it's essential to tune the hyperparameters to achieve the best
possible results.

Types of Hyperparameters:

1. Model-specific hyperparameters: These are parameters that need to be set before
training a specific machine learning model, such as the number of trees in a Random
Forest model.

2. Algorithm-agnostic hyperparameters: These are parameters that can be used
with multiple machine learning algorithms, such as regularization strength or learning
rate.

Example: Tuning Hyperparameters for a Simple Linear Regression Model

Suppose we have a simple linear regression model (y = β0 + β1x) and we want to tune its
hyperparameters. The two hyperparameters in this case are:

β0: The intercept term.

β1: The slope of the line.

We can use a grid search or random search to find the optimal values for these
hyperparameters. Let's assume we have a dataset with x and y values, and we want to train
our model on it.

Grid Search Example:

We'll create a 2D grid of β0 and β1 values and evaluate the model's performance using
mean squared error (MSE) as the metric. We'll choose the combination of β0 and β1 that
results in the lowest MSE.



import numpy as np

from sklearn.linear_model import LinearRegression

# Define the dataset

X = np.array([1, 2, 3, 4, 5])

y = np.array([2, 3, 5, 7, 11])

# Define the grid of β0 and β1 values

β0_grid = np.linspace(-10, 10, 100)

β1_grid = np.linspace(-10, 10, 100)

# Initialize a dictionary to store the best parameters and MSE for each combination

best_params = {}

for β0 in β0_grid:

    for β1 in β1_grid:

        # Train the model with the current combination of β0 and β1

        model = LinearRegression()

        model.set_params(intercept=β0, coef=β1)

        model.fit(X.reshape(-1, 1), y)

        # Calculate the MSE

        mse = np.mean((model.predict(X.reshape(-1, 1)) - y) ** 2)

        # Store the best parameters and MSE for each combination

        if mse < np.inf:

            best_params[(β0, β1)] = mse

# Find the combination of β0 and β1 that results in the lowest MSE

best_β0, best_β1 = min(best_params.items(), key=lambda x: x[1])[0]

print("Best β0:", best_β0)

print("Best β1:", best_β1)

This code will output the optimal values for β0 and β1 that result in the lowest MSE.

Conclusion

Hyperparameter tuning is an essential step in machine learning model development. By
using techniques such as grid search or random search, we can find the optimal
hyperparameters for our models, which can significantly improve their performance.
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