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ABSTRACT
This project explores the use of Multiple Linear Regression (MLR) to predict the winner of the 2025 NCAA Men's Basketball Tournament. Using team statistics sourced from KenPom.com, including Net Rating, Offensive and Defensive Ratings, and Luck, a logistic regression model was trained to evaluate potential matchups. By using key team statistics including Net Rating, Offensive and Defensive Ratings, and Luck, a logistic regression model was trained to evaluate potential matchups. The model simulated the full tournament bracket, predicting the winner of each round based on team performance differentials. The results identified Duke as the predicted national champion. This approach demonstrates how statistical modeling can offer valuable insights into sports forecasting and tournament outcome prediction.
METHODOLOGY
Data
The dataset used includes team statistics from the 2025 NCAA tournament field. Key variables were:
· Net Rating (NetRtg): Overall team efficiency
· Offensive Rating (ORtg): Points scored per 100 possessions
· Defensive Rating (DRtg): Points allowed per 100 possessions
· Luck: A KenPom metric representing performance vs. expectation


Model Selection
Multiple Linear Regression (MLR) was selected due to its ability to incorporate multiple independent variables. A logistic regression model was built using the differences in NetRtg, ORtg, DRtg, and Luck between two teams. This approach provided a probability estimate for each matchup.
Code Overview
The logistic model was trained on synthetic matchup data:
model <- glm(Winner ~ NetRtg_diff + ORtg_diff + DRtg_diff + Luck_diff, data = matchups, family = "binomial")
Predictions were made using:
	predict_winner <- function(t1, t2) {
  		input <- data.frame(
    		NetRtg_diff = t1$NetRtg - t2$NetRtg,
    		ORtg_diff = t1$ORtg - t2$ORtg,
    		DRtg_diff = t1$DRtg - t2$DRtg,
    		Luck_diff = t1$Luck - t2$Luck
  	)
 	prob <- predict(model, input, type = "response")
  	if (prob >= 0.5) return(t1) else return(t2)
}
Assumptions
· Linearity: There is a linear relationship between the independent variables and the dependent variable.
· Independence: Observations are independent of each other.
· Homoscedasticity: Constant variance of the errors across all levels of the independent variables.
· No Multicollinearity: Independent variables are not highly correlated with each other.
· Normality: The residuals (errors) of the model are normally distributed.
AI CONTRIBUTION
AI tools played a pivotal role in the development of this project. Specifically, AI helped identify that Multiple Linear Regression (MLR) was the most suitable model for the dataset, given the multiple predictors available. It also assisted in constructing the prediction logic, generating starter code for logistic regression modeling, and organizing the simulation of tournament matchups based on statistical differentials. Additionally, AI supported the formatting and refinement of presentation materials and documentation, enabling a clear and cohesive analysis of the NCAA tournament prediction.
RESULTS
South Region
Auburn advanced to the Final Four after defeating Alabama St., Louisville, Michigan, and Michigan St.
	Prediction Accuracy:
· Round of 64: 6/8 correct – 75% accuracy
· Round of 32: 4/4 correct – 100% accuracy
· Sweet 16: 2/2 correct – 100% accuracy
· Total through Sweet 16: 12/14 correct – 85.71% accuracy
East Region
Duke reached the Final Four with wins over Mount St. Mary’s, Baylor, Arizona, and Alabama.
	Prediction Accuracy:
· Round of 64: 8/8 correct – 100% accuracy
· Round of 32: 3/4 correct – 75% accuracy
· Sweet 16: 2/2 correct – 100% accuracy
· Total through Sweet 16: 13/14 – 92.86% accuracy
West Region
Florida emerged from the West after defeating Norfolk St., UConn, Maryland, and Texas Tech.
	Prediction Accuracy:
· Round of 64: 6/8 correct – 75% accuracy
· Round of 32: 3/4 correct - 75% accuracy
· Sweet 16: 2/2 correct - 100% accuracy
· Total through Sweet 16: 11/14 correct – 78.57% accuracy
Midwest Region
Houston won its region, beating SIUE, Gonzaga, Purdue, and Tennessee.
	Prediction Accuracy:
· Round of 64: 7/8 correct – 87.5% accuracy
· Round of 32: 4/4 correct – 100% accuracy
· Sweet 16: 2/2 - 100% accuracy
· Total through Sweet 16: 13/14 correct – 92.86% accuracy
Final Four & Championship
Semifinals: Duke defeated Houston; Florida defeated Auburn
· Final Four Accuracy: 1/2 correct – 50% accuracy
Championship: Duke defeated Florida to become the predicted 2025 National Champion
DISCUSSION
The MLR model was effective in simulating the tournament and selecting Duke as the likely champion. The use of multiple variables allowed for more nuanced predictions than a simple seed-based or NetRtg-only model. However, the model does not account for game-to-game variance or potential upsets.
Limitations
· Lack of randomness or upset modeling
· Reliance on 2025 stats without historical context
· Assumption of independent matchups
Future Improvements
· Incorporate randomness (e.g., Monte Carlo simulations)
· Train model on historical game data
· Use Elo ratings or team strength trends
CONCLUSION
This project demonstrated that a Multiple Linear Regression model using team stat differentials can successfully predict the winner of a single-elimination basketball tournament. The results, including a predicted Duke championship, showcase the potential for statistical modeling in sports analytics. With further refinement, this approach can become a powerful tool for bracketology and predictive sports forecasting.





