
ChatGPT Probability of Response Variable in a Logistic Regression 
 
In logistic regression, you can calculate the predicted probability of the response variable (also known as 
the probability of success or the probability of the event occurring) using the logistic function, also called 
the sigmoid function. The logistic function takes the form: 
 

𝑃(𝑌 = 1) =
1

1 + 𝑒−(𝛽0+𝛽1𝑋1+𝛽2𝑋2+⋯+𝛽𝑘𝑋𝑘)
 

Where: 
• P(Y=1) is the predicted probability that the response variable Y equals 1 (the event occurs). 
• 𝛽
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 are the coefficients estimated by the logistic regression model for the intercept 

and predictor variables. 
• 𝑋1, 𝑋2, … , 𝑋𝑘 are the values of the predictor variables. 

 
Here's a step-by-step guide to calculate the predicted probability: 

1. Fit a logistic regression model to your data: Estimate the coefficients 𝛽
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your dataset. 
2. Once you have the coefficients, plug in the values of the predictor variables 𝑋1, 𝑋2, … , 𝑋𝑘  for the 

specific case you want to predict. 
3. Calculate the linear combination of the coefficients and predictor variables: 
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4. Apply the logistic function (sigmoid function) to the linear combination: 

(𝑌 = 1) =
1

1 + 𝑒−(𝐿𝑖𝑛𝑒𝑎𝑟 𝐶𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛)
 

5. This will give you the predicted probability of the response variable (Y=1) for the given set of 
predictor variable values. 
 

In practice, you can easily calculate this using most statistical software packages or programming 
languages that have logistic regression libraries.  In R, you can calculate the predicted values as follows: 
 

# Assuming you have already fitted a logistic regression model named 'model' 
 
# Create a new data frame with predictor variable values for prediction 
new_data <- data.frame( 
  X1 = 1.2,   # Replace with the actual values of your predictor variables 
  X2 = 0.8, 
  X3 = 2.5 
) 
 
# Use the predict() function to calculate the predicted probabilities 
predicted_probabilities <- predict(model, newdata = new_data, type = "response") 
 
# 'predicted_probabilities' now contains the predicted probabilities 
# of the response variable for the new data in 'new_data' 

 
To calculate predicted values using R glm package see example below: 
 



# Use the predict() function to make predictions 
predicted_values <- predict(model, newdata = new_data, type = "response") 
 
# 'predicted_values' now contains the predicted probabilities of the response variable for the 

new data 


