
Train-Test-Validation Split in 2026

A goal of supervised learning is to build a model that performs well on a set of new data. The problem is

that you may not have new data, but you can still experience this with a procedure like train-test-validation

split. Isn’t it interesting to see how your model performs on a data set? It is! One of the best aspects of

working dedicatedly is seeing your efforts being utilized in a well-formed way to create an efficient

machine-learning model and generate effective results.

In this article, you will learn about the importance of the train test validation split  in machine learning. We

will explore how to effectively implement the train test validation process, including the train validation test

split  method, to optimize your model’s performance. Understanding the  train test and validation split  will

help you achieve better accuracy and reliability in your predictive analytics.

Overview:

Learn about the Train-Test-Validation Split.

Discover the Importance of Data Splitting.

Gain an Understanding of the Roles of Each Data Subset.

Explore Cross-Validation Techniques.

Acquire Practical Skills in Data Splitting.
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What is the Train Test Validation Split?

The train-test-validation split is fundamental in machine learning and data analysis, particularly during

model development. It involves dividing a dataset into three subsets: training, testing, and validation. Train

test split is a model validation process that allows you to check how your model would perform with a new

data set.
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The train validation test split helps assess how well a machine learning model will generalize to new,

unseen data. It also prevents overfitting, where a model performs well on the training data but fails to

generalize to new instances. By using a validation set, practitioners can iteratively adjust the model’s

parameters to achieve better performance on unseen data.

ReadM

Importance of Data Splitting in Machine Learning

Data splitting involves dividing a dataset into training, validation, and testing subsets. The importance of

Data Splitting in Machine Learning covers the following aspects:

Training, Validation, and Testing

Data splitting divides a dataset into three main subsets: the training set, used to train the model; the

validation set, used to track model parameters and avoid overfitting; and the testing set, used for checking

the model’s performance on new data. Each subset serves a unique purpose in the iterative process of

developing a machine-learning model.

Model Development and Tuning

The training set is necessary during the model development phase to expose the algorithm to various

patterns within the data. The model learns from this subset, adjusting its parameters to minimize errors.

The validation set is important during hyperparameter tracking, helping to optimize the model’s

configuration.

Overfitting Prevention
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Overfitting occurs when a model learns the training data well, capturing noise and irrelevant patterns. The

validation set acts as a checkpoint, allowing for the detection of overfitting. By evaluating the model’s

performance on a different dataset, you can adjust model complexity, techniques, or other hyperparameters

to prevent overfitting and enhance generalization.

Performance Evaluation

The testing set is essential to a machine learning model’s performance. After training and validation, the

model faces the testing set, which checks real-world scenarios. A well-performing model on the testing set

indicates that it has successfully adapted to new, unseen data. This step is important for gaining

confidence in deploying the model for real-world applications.

Bias and Variance Assessment

Train Test Validation Split helps in understanding the bias trade-off. The training set provides information

about the model’s bias, capturing inherent patterns, while the validation and testing sets help assess

variance, indicating the model’s sensitivity to fluctuations in the dataset. Striking the right balance

between bias and variance is vital for achieving a model that generalizes well across different datasets.

Cross-Validation for Robustness

Beyond a simple train validation test split split, techniques like k-fold cross-validation further enhance the

robustness of models. Cross-validation involves dividing the dataset into k subsets, training the model on

k-1 subsets, and validating the remaining one. This process is repeated k times, and the results are

averaged. Cross-validation provides a more comprehensive understanding of a model’s performance

across different subsets of the data.
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Significance of Data Splitting in Model Performance

The importance of Data splitting in model performance serves the following purposes:

Evaluation of Model Generalization

Models should not only memorize the training data but also generalize well. Data splitting allows for

creating a testing set, providing real-world checks for checking how well a model performs on new data.

Without a dedicated testing set, the risk of overfitting increases when a model adapts too closely to the

training data. Data splitting mitigates this risk by evaluating a model’s true generalization capabilities.

Prevention of Overfitting

Overfitting occurs when a model becomes more complex and captures noise or specific patterns from the

training data, reducing its generalization ability.
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Optimization of Model Hyperparameters Tracking a model involves adjusting hyperparameters to achieve

performance. This process requires iterative adjustments based on model behavior, done by a separate

validation set.

Strength Assessment

A robust model should perform consistently across different datasets and scenarios. Data splitting,

particularly k-fold cross-validation, helps assess a model’s robustness. By training and validating on

different subsets, you can gain insights into how well a model generalizes to diverse data distributions.

Bias-Variance Trade-off Management

Striking a balance between bias and variance is crucial for developing models that do not overfit the data.

Data splitting allows the evaluation of a model’s bias on the training set and its variance on the validation

or testing set. This understanding is essential for optimizing model complexity.

Also, Checkout this article for Machine Learning Algorithms

Understanding the Data Split: Train, Test, Validation

For training and testing purposes of a   model, the   data should be   broken down into three different

datasets :

The Training Set

It is the data set used to train and teach the model the hidden features in the data. The training set should

have different inputs so that the model is trained in all conditions and can predict any data sample that

may appear in the future.

The Validation Set

The validation set is a set of data that is used to validate model performance during training.

This validation process provides information that helps tune the model’s configurations. After every epoch,

the model is trained on the training set, and the model evaluation is performed on the validation set.

The main idea of splitting the dataset into a validation set is to prevent the model from becoming good at

classifying the samples in the training set but not being able to generalize and make accurate

classifications on the data it has not seen before.

The Test Set

The test set is a set of data used to test the model after completing the training. It provides a final model

performance in terms of accuracy and precision.

Data Preprocessing and Cleaning

Data preprocessing involves the transformation of the raw dataset into an understandable format.

Preprocessing data is an essential stage in data mining that helps improve data efficiency.

Randomization in Data Splitting
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Randomization is essential in machine learning, ensuring unbiased training, validation, and testing

subsets. Randomly shuffling the dataset before partitioning minimizes the risk of introducing patterns

specific to the data order. This prevents models from learning noisy data based on the arrangement.

Randomization enhances the generalization ability of models, making them robust across various data

distributions. It also protects against potential biases, ensuring that each subset reflects the diversity

present in the overall dataset.

How to Split Train-Test ?

To perform a train-test split, use libraries like scikit-learn in Python. Import the `train_test_split` function,

specify the dataset, and set the test size (e.g., 20%). This function randomly divides the data into training

and testing sets, preserving the distribution of classes or outcomes.

Python code for Train Test Split:

from sklearn.model_selection import train_test_split X_train, X_test, y_train, y_test = train_test_split(X,

y, test_size=0.2, random_state=42) #import csv

How to Split Validation ?

After the train-test split, partition the training set further for a validation split. This is crucial for model

tuning. Again, use `train_test_split` on the training data, allocating a portion (e.g., 15%) as the validation

set. This aids in refining the model’s parameters without touching the untouched test set.

Python Code for Validation Split

from sklearn.model_selection import train_test_split X_train_temp, X_temp, y_train_temp, y_temp =

train_test_split(X, y, test_size=0.3, random_state=42) X_val, X_test, y_val, y_test =

train_test_split(X_temp, y_temp, test_size=0.5, random_state=42) #import csv

Train Test Split for Classification

In classification, the data is split into training and testing sets. The model is trained on a training set, and

its performance is examined on a testing set. The training set contains 80% of the data, whereas the test

set contains 20%.

Checkout this article for Classification in Machine Learning

Real Data Example:

from sklearn.model_selection import train_test_split from sklearn.datasets import load_trivia from

sklearn.linear_model import LogisticRegression from sklearn.metrics import accuracy_score iris =

load_trivia() X = trivia.data y = trivia.target X_train, X_test, y_train, y_test = train_test_split(X, y,

test_size=0.2, random_state=42) model = LogisticRegression() model.fit(X_train, y_train) y_pred =

model.predict(X_test) accuracy = accuracy_score(y_test, y_pred) print(f"Accuracy: {accuracy}") #import csv
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Output

Accuracy: 1.0

Train Test Regression

Divide the regression data sets into training and testing data sets. Train the model based on training data,

and evaluate its performance based on testing data. The main objective is to see how well the model

generalizes to the new data set.

from sklearn.model_selection import train_test_split from sklearn.datasets import load_boston from

sklearn.linear_model import LinearRegression from sklearn.metrics import mean_squared_error boston =

load_boston() X = boston.data y = boston.target X_train, X_test, y_train, y_test = train_test_split(X, y,

test_size=0.2, random_state=42) model = LinearRegression() model.fit(X_train, y_train) y_pred =

model.predict(X_test) mse = mean_squared_error(y_test, y_pred) print(f"Mean Squared Error: {mse}") #import

csv

Mean Squared Error: 24.291119474973616

Read more about 7 Regression Techniques in this article

Best Practices in Data Splitting

Randomization: Randomly shuffle data before splitting to avoid order-related biases.

Stratification: Maintain class distribution in each split, which is essential for classification tasks.

Cross-Validation: Employ k-fold cross-validation for robust model assessment, especially in smaller

datasets.

Common Mistakes to Avoid

The common mistakes to avoid while performing a Train Test and Validation Split are:

Data Leakage: Ensure no information from the test set influences the training or validation.

Ignoring Class Imbalance: Address class imbalances by stratifying splits for better model training

Overlooking Cross-Validation: Relying solely on a single train-test split may bias model evaluation.

Conclusion

Train-Test-Validation Split is an essential test for evaluating the efficiency of a machine learning model. It

evaluates different sets of data to check the accuracy of the machine learning model, hence its importance

as a technological tool.

Key Takeaways

1. Strategic Data Division:
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I  am a passionate writer and avid reader who finds joy in weaving stories through the lens of data

analytics and visualization. With a knack for blending creativity with numbers, I  transform complex

datasets into compelling narratives. Whether it ’s writing insightful blogs or crafting visual stories from

data, I  navigate both worlds with ease and enthusiasm. 

Learn the importance of dividing data into training, testing, and validation sets for effective model

development.

Understand each subset’s specific roles in preventing overfitting and optimizing model

performance.

2. Practical Implementation:

Acquire the skills to implement train-test-validation splits using Python libraries.

Comprehend the significance of randomization and stratification for unbiased and reliable model

evaluation.

3. Guarding Against Common Mistakes:

Gain insights into common pitfalls during data splitting, such as leakage and class imbalance.

Role of cross-validation in ensuring the model’s robustness and generalization across diverse

datasets.

Frequently Asked Questions

Q1. What is the split to train test validation?

A. The train val test split involves dividing a dataset into three subsets. The first is the training set, which

fits the model. The second is the validation set, which helps tune the model’s hyperparameters and

prevents overfitting. The last is the test set, which objectively evaluates the model’s performance on new,

unseen data.

Q2. What is 70 15 15 data split?

A. The 70-15-15 data split divides a dataset into:

70% Training Data – For training the model.

15% Validation Data – For tuning and avoiding overfitting.

15% Testing Data – For final performance evaluation.

Q3. What is the difference between train test split and cross-validation?

A. The train-test split divides the data once into distinct training and test sets used for initial model

evaluation. In contrast, cross-validation, such as k-fold cross-validation, repeatedly splits the data into k

subsets, using each as a test set while training on the remaining k-1. This provides a more reliable

assessment by averaging performance across multiple splits.

Q4. Why use 80 and 20 in the train test split?

A. An 80/20 train-test split is a balanced approach that ensures sufficient data for training (80%) while

reserving enough data (20%) for testing the model’s performance. This ratio is often chosen because it

provides a good trade-off between training the model effectively and evaluating its performance reliably on

unseen data.

Article Url - https://www.analyticsvidhya.com/blog/2023/11/train-test-validation-split/

Sakshi Raheja

https://www.analyticsvidhya.com/blog/2023/11/train-test-validation-split/
https://www.analyticsvidhya.com/blog/author/sakshi_raheja/


A lover of both chai and coffee, I  believe the right brew sparks creativity and sharpens focus—fueling

my journey in the ever-evolving field of analytics. For me, every dataset holds a story, and I am always

on a quest to uncover it.


