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Abstract. This study explores the use of machine learning techniques to predict NBA player 

salaries. Traditional salary evaluation methods often rely on subjective expert judgment, whereas 

data-driven approaches can provide more objective and accurate predictions. With the 

advancement of data analysis techniques and machine learning algorithms, it is now feasible to 
predict player salaries based on performance data. This study employs advanced statistical and 

machine learning techniques to analyze detailed player performance data, including points 

scored, rebounds, assists, steals, and blocks, to establish a data- and algorithm-based salary 

prediction model. This model can assist team management in making more scientific decisions 

during contract negotiations and player acquisitions, thereby avoiding the overvaluation or 

undervaluation of players and achieving a more balanced and fair salary distribution. Accurate 

salary predictions help teams allocate their limited salary cap more effectively, optimizing 

budget management and enhancing overall team competitiveness. This study not only 

demonstrates the practical value of data analysis and machine learning methods in the sports 

field but also promotes the further development of data science in sports management. 

Additionally, the results of the prediction model can provide valuable references for fans and 

media, enhancing their understanding of player salaries and team management strategies. This 
transparency enriches the overall fan experience and media coverage of the sport, facilitating 

more informed discussions and debates about player value and team decisions.    
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1.  Introduction 

The National Basketball Association (NBA) is one of the most successful league which attract most of 

skillful players around world. The team from League will sign contract with high amount of money, 
some unreasonable contract will lead to low profit for the NBA and will cause losses [1]. Stephen Curry 

in the Golden State Warriors has earned at least $51.9 million in the 2023-2024 season, and Lebron 

James in the Los Angles Lakers has earned $51.42 million [2]. In order to solve this problem, the league 

has introduced a new policy called “salary cap” which limit the maximum on the expenditure of each 
team [3]. Since each team have this kind of restriction, team chiefs should consider how to make 

effective contacts with players for rational allocation of limited budget. It’s very important for regulator 

of each team to analyse player’ salaries taking into account different factors that represent the 
performance of each players [4]. 
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The field of analysis of player salary is under-researched, there is a lack of research applying machine 

learning model in this area. Chen tried to construct a linear regression model to analyse the relationship 

between players’ salary and field data [5]. Özbalta et al. found the distribution of each factors including 

positions and points per games against their salaries and got the correlation coefficient of different field 
data and found that the shooting efficiency and defence ability have a significant impact on the players’ 

salaries [6]. Kremer also constructed a multiple linear regression to analyse the correlation among ages, 

career prospective and overall ability of players, in order to predict their salaries. The final result 
indicated that the overall ability has a strong correlation with salary [7]. In NBA, there are many factors 

which affect the salary including but not limited points per game, number of assists and blocks. 

Therefore, this paper only focused on factors which contribute the effect on final salary and presents the 

examination of potential variables to establish a multiple regression model to analyse salary of players 
[8]. In 2022, Papadaki and Tsagris used different data including roster competition, defensive 

contributions, and impact of bench players by Player Impact Estimate (PIE) to predict future 

performance to forecast salaries with average positional production [9]. Zhang found the relation 
between salary and field data of players by constructing a multiple statistics model, they calculated the 

value of ordinary least squares (OLS) and the difference between predicted value and true value [8].  

In this paper, the previous approached has been summarized and applied to predict players’ salaries. 
This paper divide into three parts including data preprocessing which normalizing data to make them 

useful, and constructing a multiple linear regression model which salary is dependent variable and filed 

data including age, scoring, boarding and assisting as independent variable. Using the result to provide 

conclusion for guiding idea for team managers in future work [10]. The structure of work has been 
introduced as follow. Section 2 describes the methods used in this paper, and compare each variables 

strengths and weakness. The final section provides the conclusion and guiding suggestions. 

2.  Methodology 

2.1.  Data source and description 

In order to make sure that the utility and accuracy of datasets, the data use in this paper come from the 

Kaggle. Kaggle is an authoritative website which contain many different types of datasets provided by 

users. Many researchers including professors, students in university and other academic staffs will use 
the datasets and models provided by Kaggle to conduct research in analysis of datasets and work out the 

results. 

The datasets chosen from the Kaggle is consist of the most crucial statistics in players' career which 
is from 2023-2024 seasons including their salaries, scoring, assist, name and positions. The indicators 

that this paper used all have considerable impacts on players' salaries. 

2.2.  Method introduction 
The salaries of players act as the dependent variables and the field data is dependent variable, the linear 

regression function will be used for analysis. Here is the linear function. 

𝐸(𝑌) = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽13𝑥12 + 𝑒                                     (1) 

Where 𝑥𝑖  represent the value of each fielded data and 𝑌  represent salary of player's salary.  𝛽𝑖 
represents the regression coefficient which indicate the effect of each data on final outcomes. 𝑒 shows 

the error variable. 

3.  Results and discussion 

3.1.  Descriptive analysis 

In order to acquire a clear and reliable datasets of each statistic of players, the descriptive statistical 

analysis is conducted on these data. There were various scatter graphs that indicating the relationship 
between each variable against salaries each players received. Figure 1 indicates the relationship between 

age and salaries. 
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Figure 1. Scatterplot of age and salary.  

Figure 1 indicates the linear correlation between the salary of the players and their age. The 

conclusion can be drawn from this graph that there are no significant relations between these two types 

of variables, but it demonstrates the higher payments are concentrated on the ages between 30 to 35 with 
some extra at around 40. The next relation showed in Figure 2 indicates the linear regression between 

salary and number of game played by players. 

 

Figure 2. Scatterplot of GP and salary.  

Figure 2 indicates that there is a clear correlation between the salary and the number of game played 

by each player, most of players with 40 games to 60 games tend to receive the higher salaries than the 
players at the rest of ages. Relationship between the minutes played and the salaries is indicated by the 

Figure 3 below. 
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Figure 3. Scatterplot of MP and salary.  

There is a strong positive correlation between the minutes played by each player and the salaries 

received. Players have higher minutes played tend to receive higher salaries than those with lower 

minutes played. Figure 3 shows that players with time at the field around 25 to 35 minutes receive higher 
wages, with the highest paid players at around 35 minutes. The final Figure 4 shows that the relations 

between the player salaries against the points that each player gained in each game. 

 

Figure 4. Scatterplot of PTS and salary.  

There is a significantly strong relations between the salaries and points per game, with the trend that 

higher points gained, the more money players received. Figure 4 indicates that players with points 

between 25 to 35 tend to receive a higher salary than those with only 0 to 10 points. 

Furthermore, there is another diagram showing the distribution of salaries against each player. This 
diagram indicates there is a really huge range among the players’ salaries. Stephen Curry is a players 

received the highest payment which is about 55.76 million dollars and is the only wages that beyond 50 

million dollars. There are more than 75 percent players received the salaries lower than 25 million dollars 
with only a few of players received the salaries about more than 40 million. There are approximately 

300 players earn about 25 million to 35 million dollars, which have a large difference compared with 

the top salaries in the association. 
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Figure 5. Distribution of salary.  

Apart from that, there is another diagram (Figure 5) that indicates the distribution of salaries gained 

by each worker. The figure shown the distribution of salaries against the positions that each players 

played. 

 

Figure 6. Boxplot of salary by position.  

As indicated in Figure 6, there is no significant difference in each position. Point guard tend to obtain 

higher salaries than the other positions, it has the higher average salaries than the other positions as well. 
The point guard own an outstanding players called Stephen Curry which received the highest salaries. 

The next diagram showed one of the significant factor age which has a considerable influence on 

players’ salaries. This diagram indicates that 31 to 33 tend to obtain the higher average salaries than 
other players at other ages due to the players often keep the peak state during these periods. Players at 

35 to 38 often receive a lower salary compared with the ages between 31 to 33 and the ages between 23 

to 27 receive a lower average salary as well. However, there is a exception which receive a very high 
salaries, that is Lebron James receiving salaries about more than 40 million dollars. This is because he 

kept his outstanding performance on the field and his very high business values he brought to the League 

and his team. There are some players at 24 to 29 received really high ages, this is because the players at 

these ages tend to have low ability and lack enough experience, they need more time to develop their 
own skills, experience and business values to increase the amount of their salaries (Figure 7).   
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Figure 7. Boxplot of salary by age.  

3.2.  Model results 

The detailed relations between the salaries of each player and some of the field data performed by each 

player have been conducted by constructing a linear regression model. In the table 1 below, standard 
error and B indicates the coefficient values, and beta is the coefficient value when there is a situation 

that when constant is zero. The t and p below show the significance of each of each variable and can be 

used to calculate the value of its statistical significance. The value covariance can be obtained by the 
value of tolerance and VIF. The table indicates the R squared value is 0.665 which shows that these 

variables can contribute the 66.5 percent on players’ salaries. 

Table 1. Model results. 

 
Unstandardised Coefficient  

Standard 
Coefficient t p 

Collinearity Diagnosis 

B SE Beta VIF Tolerance 

Constant -18912322.872 3956769.251 - -4.780 0.000** - - 

Position 101521.587 146991.648 0.025 0.691 0.490 1.649 0.607 

Age 899664.537 75483.663 0.359 11.919 0.000** 1.153 0.868 

GP 9189.726 17598.635 0.020 0.522 0.602 1.825 0.548 

MP -196596.376 116615.318 -0.165 -1.686 0.093 12.195 0.082 

PTS 2307879.491 4281146.088 1.459 0.539 0.590 9276.198 0.000 

FG -2133692.477 8636951.584 -0.480 -0.247 0.805 4773.639 0.000 

FGA -109333.900 730339.961 -0.050 -0.150 0.881 143.258 0.007 

FG% -9539047.320 5369253.979 -0.083 -1.777 0.076 2.767 0.361 

3PA 68378.326 1127762.745 0.014 0.061 0.952 70.722 0.014 

3P -2213400.871 4908411.027 -0.181 -0.451 0.652 203.178 0.005 

FT 85059.043 4402975.784 0.012 0.019 0.985 517.560 0.002 
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Unstandardised Coefficient  

Standard 

Coefficient t p 
Collinearity Diagnosis 

B SE Beta VIF Tolerance 

FTA -1084131.183 1499832.776 -0.190 -0.723 0.470 87.250 0.011 

FT% -3057537.709 2760395.544 -0.042 -1.108 0.269 1.816 0.551 

AST 551106.438 348769.787 0.100 1.580 0.115 5.026 0.199 

STL 1153055.316 1251893.958 0.040 0.921 0.358 2.403 0.416 

BLK 2484403.604 1205699.546 0.083 2.061 0.040* 2.072 0.483 

TOV 120556.686 990005.888 0.009 0.122 0.903 7.161 0.140 

TRB 456978.472 301906.337 0.095 1.514 0.131 4.975 0.201 

R 2 0.665 

Adjust 
R 2 

0.650 

F F (18,425)=46.780,p=0.000 

D-W 

Value 
1.198 

Remark:Dependent Variable = Salary 
* p<0.05 ** p<0.01 

4.  Conclusion 

This research focuses on examining the relationship between basketball players’ performance metrics 
on the court and their salary compensation, with the goal of predicting teams’ salary cap management 

and players’ future earnings. By utilizing data from the 2022-2023 NBA season, regression analyses 

were carried out with per-game statistics as the independent variables and player salaries as the 

dependent variable. Descriptive statistics and linear regression revealed issues with multicollinearity 
among the independent variables, contrary to the findings from graphical representations that illustrated 

the relationship between player salaries and performance metrics. According to these graphical analyses, 

shooting efficiency (such as PTS, 3PA, 2PA) and defensive capabilities (such as REB, STL, BLK) were 
found to have a substantial influence on player salaries. 
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