
PSYCHOLOGICAL SCALES scales.arabpsychology.com

How to Easily Extract Regression
Coefficients and Intercepts from

Scikit-Learn Models

Authored by

stats writer

November 22, 2025

RECOMMENDED CITATION

stats writer (2025). How to Easily Extract Regression Coefficients and Intercepts from Scikit-

Learn Models. PSYCHOLOGICAL SCALES. Retrieved from

https://scales.arabpsychology.com/?p=99852

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=99852
https://scales.arabpsychology.com/?p=99852
https://scales.arabpsychology.com/?p=99852
https://scales.arabpsychology.com/?p=99852
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Extract Regression Coefficients and Intercepts from Scikit-Learn Models 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Extracting the underlying parameters from a machine learning model is a fundamental step in

interpreting its results. Specifically, obtaining the regression coefficients from a model trained using

the Scikit-learn library is a straightforward process crucial for understanding feature importance

and building predictive equations.

Once a regression model is fit, the coefficients--which represent the change in the response

variable for a one-unit change in the predictor variable, holding all other predictors constant--are

stored as attributes within the fitted model object. The primary tools for this extraction are the

model's built-in properties: the coef_ property, which holds the feature coefficients, and the

intercept_ property, which provides the base value when all predictors are zero.

By utilizing these properties, typically stored as a numpy array, data scientists can efficiently

access and structure the results. Combining the variable names with their corresponding

coefficients allows for transparent communication of the model's structure, enabling its eventual

use in manual predictions or further analysis.

Understanding coef_ and intercept_ Properties

The Scikit-learn library adheres to consistent naming conventions for storing model parameters.

For any linear model, the slope parameters (the coefficients) are stored in the coef_ attribute. If

you are working with multiple predictors, this attribute will contain a list or numpy array where each

element corresponds to the coefficient of an input feature.

Similarly, the baseline value, or the point at which the regression line crosses the Y-axis when all

predictor variables are zero, is known as the intercept. This value is critically important for correctly

formulating the full regression equation and is accessible via the intercept_ attribute. Both coef_

and intercept_ are calculated during the model fitting process (i.e., when model.fit() is called).

To associate the numerical coefficients efficiently with their corresponding predictor names--which

is crucial when dealing with a high number of features--we typically leverage the power of the

pandas DataFrame library in Python. The following basic syntax demonstrates how to structure

these results into a readable format, combining feature names (X.columns) with their extracted

coefficients (model.coef_) using the built-in zip function:

pd.DataFrame(zip(X.columns, model.coef_))

Understanding this foundational syntax is key to moving forward, as it transforms raw numerical

outputs into an interpretable structure. The subsequent section provides a practical, step-by-step

example demonstrating how to apply this technique to a real-world scenario.
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Data Preparation and Scenario Setup

To illustrate the process of coefficient extraction, we will use a hypothetical dataset involving

student performance. This dataset, structured as a pandas DataFrame, contains three key

variables for 11 students: hours studied, number of prep exams taken, and the resulting final

exam score. Our goal is to model the final score based on the effort metrics (hours and exams).

We begin by importing the necessary libraries and constructing the DataFrame:

import pandas as pd

#create DataFrame

df = pd.DataFrame({'hours': ,

'exams': ,

'score': })

#view DataFrame

print(df)

hours exams score

0 1 1 76

1 2 3 78

2 2 3 85

3 4 5 88

4 2 2 72

5 1 2 69

6 5 1 94

7 4 1 94

8 2 0 88

9 4 3 92

10 4 4 90

In this setup, hours and exams are the independent variables (predictors), and score is the

dependent variable (response). This structure is essential before moving to the modeling phase,

ensuring that our data is correctly indexed and defined for Scikit-learn consumption.

Fitting the Multiple Linear Regression Model

We will now fit a multiple linear regression model using the two predictor variables (hours and

exams) to forecast the final score. This model type is suitable because we are analyzing the linear

relationship between multiple independent variables and a continuous dependent variable. The
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implementation relies on the LinearRegression class available within Scikit-learn's

linear_model submodule.

The code below initiates the model, separates the data into predictor matrix X and response vector

y, and then trains the model using the fit() method. This training process calculates the optimal

regression coefficients that minimize the sum of squared errors between the predicted and actual

scores.

from sklearn.linear_model import LinearRegression

#initiate linear regression model

model = LinearRegression()

#define predictor and response variables

X, y = df], df.score

#fit regression model

model.fit(X, y)

Once the model is fitted, the coefficient values are readily available within the model object,

allowing us to proceed directly to the extraction phase and interpret the specific impact of hours

studied versus exams taken on the final score.

Extracting and Interpreting Regression Coefficients

To extract the fitted regression coefficients, we utilize the model.coef_ property alongside the

column names from our predictor matrix X. As demonstrated earlier, structuring this output using

pandas DataFrame enhances readability significantly, ensuring that each numerical coefficient is

unambiguously linked to its corresponding feature.

Executing the following syntax provides the coefficients for hours and exams:

#print regression coefficients

pd.DataFrame(zip(X.columns, model.coef_))

0 1

0 hours 5.794521

1 exams -1.157647

The resulting output clearly displays the estimated impact of each predictor variable on the final

exam score. These coefficients are the core results of our linear regression analysis. We can
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interpret these values as follows:

Coefficient for hours: 5.794521. This positive value indicates that for every one-unit increase in

hours studied, the final score is predicted to increase by approximately 5.79 points, assuming the

number of prep exams taken remains constant.

Coefficient for exams: -1.157647. This negative value suggests a potential inverse relationship.

For every additional prep exam taken, the final score is predicted to decrease by approximately

1.16 points, provided the hours studied remain constant. (Note: In a real-world scenario, this

unexpected negative result might prompt further investigation into multicollinearity or data

characteristics.)

Determining the Model Intercept

Beyond the feature coefficients, the intercept is the final required component for writing the

complete regression equation. The intercept represents the baseline score a student would be

predicted to achieve if both predictor variables--hours studied and exams taken--were zero.

To extract this value, we access the model.intercept_ property, which is stored as a single

floating-point number within the fitted Scikit-learn model object:

#print intercept value

print(model.intercept_)

70.48282057040197

The intercept value of approximately 70.48 indicates that a student who studied zero hours and

took zero prep exams is predicted to score 70.48 on the final exam. This value serves as the

starting point for any prediction made by the model.

Reconstructing the Fitted Regression Equation

With all necessary parameters--the intercept and the coefficients for all predictors--now extracted,

we can formally write the estimated multiple Linear Regression equation. This equation

synthesizes the model's findings into a practical mathematical formula:

Score = 70.483 + 5.795(hours) - 1.158(exams)

This equation is the fundamental utility of our fitted model. We can now use it to predict the final

exam score (Score) for any student, given their specific values for hours studied and the number of

prep exams taken. For instance, if a new student studied 3 hours and took 2 prep exams, we can

manually calculate their predicted score by substituting these values into the equation:
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Score = 70.483 + 5.795(hours) - 1.158(exams)

Score = 70.483 + 5.795(3) - 1.158(2)

Score = 85.55

Therefore, based on the model, a student with these inputs is predicted to achieve a score of

85.55. This demonstrates the complete lifecycle of a simple regression analysis: from data fitting in

Scikit-learn to parameter extraction and final predictive use.

Further Resources and Advanced Techniques

Mastering the extraction of model parameters is just one aspect of comprehensive regression

analysis. For those looking to deepen their understanding of linear modeling in Python, the

following resources provide additional guidance on related techniques and methodologies:

The following tutorials explain how to perform other common operations in Python:

How to Perform Simple Linear Regression in Python

How to Perform Multiple Linear Regression in Python
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