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Introduction

The following project will be on basketball and the National Basketball Association. Basketball is

a team sport in which two teams, each comprising five players, compete on a rectangular court. The

primary objective is to shoot a basketball through the defenders' hoop while preventing the opposing team

from shooting through their own hoop. The hoop is mounted 10 feet tall and players can score by making

field goals worth 2 or 3 points depending on the distance from the hoop.

Basketball is governed by a set of rules that dictate gameplay to ensure fair competition such as

dribbling, traveling, fouls, shot clock, inbounding, and many more. Basketball has grown into one of the

most popular sports worldwide with millions of participants and fans across the globe. The National

Basketball Association (NBA) is a professional basketball league in North America consisting of 30

teams divided into the Eastern and Western Conference. It is one of the major professional sports leagues

in the United States and Canada and is considered the premier professional basketball league in the world.

(Wiki). Teams compete in an 82-game regular season, in-season tournament, and playoffs to determine

the league champion each year. Players can join teams through various methods including the draft,

trades, and free agency. The NBA is widely popular through broadcasting, sponsorships, merchandise,

and live games.

This project will delve into the intricate dynamics of the game of basketball. Through

investigation into the fundamental principles of both basketball and the structure of the NBA, we are

setting out to answer a central question: How do true shooting percentage and a player’s net rating affect



a player’s ability to generate points? We are aiming to uncover insights that highlight the relationship

between player performance and team success, contributing to a deeper understanding of the game of

basketball which is cherished by millions around the globe.

Data Set

Our data set comes from Kaggle (Kaggle Data). This data set contains thousands of observations

from decades of NBA games, so before we could begin our work, we had to clean the data to only display

NBA players from 2018 to 2023.

Each row in this data set is for a unique player in the NBA, and each of them has a unique

player_name. This data set includes a total of 21 variables, which are player_name, team_abbreviation,

college, and country (All of these are categorical variables, as they represent qualitative attributes).

The remaining variables are age, player_height, player_weight, draft_year, draft_round, draft_number,

gp, pts, reb, ast, net_rating, oreb_pct, dreb_pct, usg_pct, ts_pct, and ast_pct. (All of these are ratio

variables, as they represent quantitative measurements). Age represents the player’s age,

player_height represents a given player’s height, player_weight represents a player’s weight, draft_year

represents the year a player was drafted, draft_round represents what round they were drafted in,

draft_number represents the number that they were drafted, gp represents the number of games played in

a given season, pts represents average points per game, ast represents average assists per game, net_rating

represents a player’s net rating, oreb_pct represents offensive rebound percentage, dreb_pct represents

defensive rebound percentage, usg_pct represents a player’s usage percentage, ts_pct represents a player’s

true shooting percentage, which is an adjusted shooting percentage that accounts for three-pointers and

free throws, and ast_pct which represents a player’s assist percentage.

The original dataset contained data spanning back to 1996, however, the NBA has changed

substantially throughout its history, and we only want to focus on the current age of the game. Therefore,

we removed all player data before 2018, to get a better understanding of how player statistics affect a

given team’s success in our statistical analysis. To get a better understanding of both our dataset and the

NBA in general, we made some frequency tables and histograms for both the categorical and ratio

variables in our dataset. Below are the frequency tables we created:

https://www.kaggle.com/datasets/justinas/nba-players-data


The goal of our frequency tables was to gain a better understanding of where NBA players come

from. Because of this, we decided to make frequency tables for both countries of origin and college.

According to the data, NBA players come from all corners of the globe, with the most coming from the

United States, followed by Canada, France, Australia, and Germany between 2018 and 2023. As college

goes, 14.8% of NBA players do not attend college, however, the colleges with the most representation in

the NBA are Kentucky, Duke, North Carolina, UCLA, and Kansas.

For our histograms, we wanted to get a better understanding of the statistics that contribute most

significantly to a player’s ability to score points. We believe that the most significant statistics are net

rating and true shooting percentage. Below are the histograms we created:



From the Net Rating by Player Count histogram, we found that 68.17% of NBA players have a

net rating between -11 and 3.3 per game, while the most elite players average a net rating of more than 20,

representing only 1.7% of the NBA player population. The highest-net rating players between 2018 and

2023 are Luka Doncic, Damian Lillard, Stephen Curry, Shai Gilgeous-Alexander, and Bradley Beal. A

player’s net rating measures a team’s point differential per 100 possessions while a specific player is on

the court (NBA).

For the True Shooting Percentage by Player Count

histogram, we wanted to take a look at how true shooting

percentage (TS%) might affect player points and net rating.

TS% is a somewhat controversial NBA statistic, which is

adjusted for three-pointers and free throws, and it essentially

measures a player’s efficiency at shooting the ball. It is

calculated by equaling half of the points scored divided by the sum of the field goals attempted plus .475

times the free throws attempted (Wolfram). The vast majority (77.29%) of NBA players have a TS%

between 46.4% and 63.8%, while the most elite NBA players have TS%s approaching the seventies. The

NBA players with the highest TS% include Dereck Lively II, Daniel Gafford, Nick Richards, Grayson

Allen, and Onyeka Okongwu.

We believe that the two statistics of Net Rating and TS% will help us the most in answering our

research question. This is because Net Rating is a fundamental metric in the NBA that directly reflects a

given player’s offensive contribution to their team. Elite scorers play a crucial role in determining whether

their team wins or loses, as they can put the team on their back offensively and create scoring swings.

Along with this, TS% is a more comprehensive measure of point scoring that accounts for all forms of

shooting. Unlike traditional shooting percentages, TS% more accurately assesses a player’s scoring

efficiency by considering the value of the shot that they are taking. A high TS% player indicates an elite

scorer who can maximize their output and minimize wasted possessions. Understanding the

characteristics of these variables helps analysts assess player performance, and make more informed

decisions involving strategy and how the team should be managed.

Next, we conducted a correlation matrix to determine which variables are highly correlated with

one another. We looked at the following variables from our dataset: age, player_height, player_weight, gp,

pts, reb, ast, net_rating, oreb_pct, dreb_pct, usg_pct, ts_pct and ast_pct. The correlation matrix is below:



Correlation Matrix

The variable pairs with the highest positive correlations are the following:

1. ast_pct & ast (.795)

2. player_height & player_weight (.764)

3. ast & pts (.727)

4. usg_pct & pts (.696)

5. reb & pts (.643)

The variable pairs with the lowest correlations are the following:

1. ast_pct & player_height (-.426)

2. ast_pct & player_weight (-.313)

3. ast & player_height (-.296)

4. ast_pct & oreb_pct (-.256)

5. oreb_pct & ast (-.228)

The correlation matrix is a helpful source of analysis to see how variables relate to one another. A

notable finding from the positive correlations is the high correlation between player height and player

weight. The taller a player is, the more likely a player is to be heavier. Another notable finding is the

positive correlation between assists and points. The more assists a player has, the more likely the player is

to have more points per game. A notable finding from the negative correlation is between assists

percentage and player height and weight. This finding could support the claim that players who are taller

and heavier are more likely to have fewer assists, and this makes sense as the largest players on the court,

centers, are rarely passing the basketball.

When looking at the table through the lens of our research question, we can gain a better

understanding of how true shooting percentage, net rating, and points scored relate to each other. Average

points scored has a relatively weak positive linear relationship with net rating (.192) and has a moderate

positive linear relationship with true shooting percentage (.339). True shooting percentage has both a



moderate positive linear relationship with average points scored (.339) and with net rating (.265). This

shows that both average points scored and net rating can potentially have a positive correlation with true

shooting percentage. It was helpful to gain all of this insight before beginning our multiple regression

analysis.

Analysis

Research Question: How do TS% and Net Rating affect a player’s ability to generate points?

To answer this question, using a multiple regression model is most fitting for several reasons.

Multiple regression allows us to analyze the relationship between more than one independent variable

(TS% and Net Rating) with a single dependent variable (Points). We are trying to find out how both of

these variables affect a given player’s ability to generate points. A logistic model is used when dependent

variables are either binary or categorical, and in our case, TS% and Net Rating are continuous. Even if we

were able to force-fit a logistic model, interpreting the results and coefficients would be extremely

challenging, and we might struggle to come to a logical conclusion.

A multiple regression model also allows us to integrate dummy variables, which lets us include

categorical variables in our analysis. For our dummy variables, we wanted to learn more about how a

player’s age might affect Net Rating and TS%, therefore we included the dummy variable IsOver25,

where players who are over the age of 25 are assigned a 1, and those who are younger are assigned a zero,

to get a better idea of how age might affect Net Rating and TS%.

Below are the regression results from our model:

Multiple Regression Model



As we can see from the model, the P-values for Net Rating, TS%, and isO25*Net Rating dummy

variable are all highly statistically significant as their P-values are far less than .05. This means our

hypothesis is true, and all of these independent variables significantly affect the points that a given NBA

player will score. Due to the results of our model, we will not be including the variables that are not

statistically significant. Below is the equation for our multiple regression analysis:

POINTS = .03(net_rating) + 16.05(ts_pct) +.04(isO25*net_rating)

We decided to include these three independent variables because they were the most statistically

significant in our model. TS% has the P-value closest to zero, meaning that it is the most statistically

significant variable in our dataset when observing point outcomes. Along with this, a high F-value (73.45)

and a very low P-value indicate that our regression model as a whole is statistically significant.

Conclusion

In conclusion, our analysis aimed to understand how Net Rating and TS% affect a player’s ability

to generate points in the NBA. By closely examining 5 years of player data from 2018 to 2023, we found

significant insights. In our multiple regression analysis, we found that both Net Rating and TS% have a

substantial impact on a given player’s ability to generate points for their team. More specifically, for every

point increase in Net Rating and TS%, we found a corresponding increase in points scored. We also went

deeper, investigating the influence of how age might impact point scoring, finding that players who are

over 25 years old also positively impact point generation.

Moving forward, our analysis suggests that coaches and GMs can substantially benefit from

focusing on improving players’ shooting efficiency (TS%), and overall on-court impact (Net Rating), in

order to reach the highest scoring and winning potential. By leveraging these findings, teams will be able

to make more informed decisions in player evaluation, strategy, and roster construction, ultimately

leading to improved player performance. Overall, this study provides valuable insights into the

relationship between player performance metrics and team success in basketball, leading to a deeper

understanding of the game and informing decision-making processes in the NBA and beyond.
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