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Introduction.

The growing availability of sports data underscores the need
for tools that transform raw information into actionable in-
sights for performance optimization. In lacrosse, expected
goals (xG), compared with actual goals, provide a robust fra-
mework to evaluate training effectiveness [1]. This study
analyzes 60 post-tournament sessions, modeling the relations-
hip between xG and shot outcomes using polynomial and lo-
gistic regressions. Time-series analysis tracked performance
trends, while clustering techniques grouped sessions based on
Goals/xG efficiency, revealing recurring behavioral patterns [2].
This integrated, data-driven approach offers a structured met-
hodology to guide strategic training adjustments and enhance
both individual and team performance.

Methodology.

Data were collected from 60 training sessions of a collegiate la-
crosse team, conducted three times per week during the post-
tournament period. Expected goals (xG) metrics were recor-
ded, and heatmaps were generated to analyze both the effi-
ciency and spatial distribution of plays on the field [1]. The re-
lationship between xG and shots was modeled using a second-
order polynomial regression, complemented by logistic regres-
sion to capture nonlinear behaviors. Additionally, clustering
was applied to the time-series data to group sessions accor-
ding to performance patterns, enabling the identification of re-
curring configurations and the evaluation of trends in offensive
efficiency.
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Figure 1. Heatmap of xG distribution in the scoring zone: (A) start of the
study, (B) final week.

Results.

The goal-per-shot ratio relative to xG was modeled using a se-
cond-order polynomial regression estimated via ordinary least
squares, complemented by a logistic component fitted through
maximum likelihood. The resulting fit revealed a nonlinear re-
lationship: conversion rates were low at low xG values,
reached a maximum at intermediate ranges, and decreased at
high xG values, consistent with a potential statistical saturation
effect.

Goals/Shots Ratio

Time-series analysis of 60 post-tournament sessions tracked
goals/xG evolution [2]. From the second month, k-means clus-
tering on normalized series (validated with the silhouette in-
dex) grouped sessions with similar behaviors, enabling a struc-
tured interpretation of offensive dynamics.
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Figure 2. Results visualizations: (A) Polynomial regression curve, (B) Time-
series of goals/xG evolution.

Conclusions.

In this study, the goals/xG relationship exhibited nonlinear
behavior, peaking at intermediate ranges and decreasing at
extreme values, consistent with a statistical saturation
effect. Time-series analysis of 60 post-tournament sessions
enabled the characterization of offensive performance
evolution. The integration of second-order polynomial re-
gression, logistic regression, and clustering techniques faci-
litated the identification of recurring patterns and the
grouping of sessions with homogeneous behaviors. This
structured, data-driven approach provides a robust metho-
dological framework for optimizing training planning and
enhancing individual and team performance.
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