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Abstract 

Major League Baseball (MLB) is one of the four major sporting events in the U.S. today. 

The sport is well-known for its lengthy 162 game regular season and long game times. Unlike 

other professional sports, there are seemingly endless amounts of statistics to indicate a player' s 

performance on the field. These wide range of statistics vary among the nine positions on the 

field from common terms such as earned run average (ERA) to terms many have never heard of 

including wins above replacement (WAR). Every year Major League Baseball teams sign their 

players to extraordinarily large contracts that leave fans scratching their heads. Many die-hard 

fans are left wondering what managers find so attractive in certain players to warrant large 

contracts. In this paper, I examine the 200 highest paid position players and pitchers from each 

season between 2013-2017 and compare them to popular baseball statistics in order to find a 

trend between each statistic and salary. 
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Process Analysis Statement 

This project was both challenging and informative because of the complexity of 

evaluating how Major League Baseball players earn their salaries. I was able to use past 

contracts and compare them with common player statistics such as batting average and earned 

run average. In addition, the evolution of Statcast and other statistics that delve more deeply into 

player performance were also predictors ofthe value a player brings to a team. 

Initially, deciding on what metrics to use was challenging because there are many 

different player statistics. Likewise, it was difficult to find sources that listed individual player 

salaries over the past five years. I used the top 200 salaries per year for both batters and pitchers 

in the MLB. I believe that the sample size is a reasonable representation of the highest paid 

players in the MLB. I focused on batting average, runs batted in, hits, on-base percentage, 

earned run average, opponent batting average and WHIP because they are the most common 

statistics used to evaluate players and are most known in the sport. Once the salaries and 

statistics for each player were obtained, I pooled all five years of data together into one excel file 

and examined the correlation between player salary and statistics. I also created graphs for each 

statisti.c compared to salary to have a visual representation of the correlation between the 

variables. 

Throughout this project, there are a few things I could've done differently to have a more 

efficient outcome, but the experience was still enjoyable. I learned that there are an endless 

amount of factors that go into signing MLB players to high salary contracts, including ones that 

are not numerical and cannot be calculated. From the beginning of this project, I knew that 

several of the statistics tested would not be perfectly to player salary, but knowing how much 

they correlate with one another shines some light on how players are evaluated. 
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Literature Review 

Major League Baseball players are notorious for the large contracts they sign in the peak 

of their careers. These players often don't live up to fan and team expectations after the signings 

of these contracts. The relationship between MLB player pay performance has been researched 

extensively. 

Stimel (20 11) studied the relationship of on field performance, wins, and payroll in the 

MLB by using a PC Algorithm to identify these relationships. Stimel' s study concluded that 

increases in pitcher strike out rate and batter on-base-percentage resulted in an increase in wins 

for an organization. The PC Algorithm also suggested that the "effect of winning percentage on 

payroll is the more direct." But teams will not be able to sustain a high winning percentage by 

strictly focusing on spending more on payroll. 

Vrooman (1996) argued that free agency limitations created a competitive balance in 

Major League Baseball. Prior to the limitations, there was a debate that larger market teams 

accumulated most of the talent available in free agency which in turn lessened the competitive 

balance of all MLB teams. The results indicated acquisitions of free agent talent correlated 

significantly with large market clubs, regardless of the team's quality or winning percentage. 

Vrooman concluded that small market teams are dismantled when pursuing the best free agents 

because of inefficient free agent acquisitions of large market clubs. 

Yang (2015) investigated how two types of uncertainty (market and productive) impact 

MLB player contracts. Yang made two predictions: First, MLB players are signed to longer 

contracts as the level of productive uncertainty increases. Second, players receive longer 

contracts if they devote more team-specific human capital. He concluded that both types of 

uncertainty play a crucial role in contract duration. 

4 



Data Collection 

The variables related to on field performance are taken from mlb.com. The payroll data 

is taken from https://www.usatoday.com/sports/mlb/salaries/. The site contains a variety of 

options when looking (:lt payroll for MLB players. It contains salaries of players from 1988 to 

the most recent signings in 2018 as well as salaries by position in the field. This source of 

information allows the viewer to see a player's yearly salary, the total value of their contract, and 

the average amount they would receive per year over the course of the contract. One reason why 

USA Today is a good source of information is because they rank all player salaries for each 

position, not just the top 100. This allows for a larger sample size for this study. I considered 

other sources for player salaries (www.baseball-almanac.com, www.baseballreference.com), but 

USA Today was the most cooperative when looking for the necessary data. 

I found that the most useful way to gather player stats was through 

www.MLB.com/stats/. MLB.com is the best place to find sortable player statistics. It includes 

stats from 1876 to the most current year. It provides sortable columns for each statistic, both 

offensively and defensively, which makes data collection much easier compared to other options. 

Baseballsavant.mlb.com was another option to use, but it was much more difficult to navigate 

through the site for the needed statistics. MLB.com allows statistics to be separated by league, 

team, year, and split (home games, away games, monthly stats, etc.). 
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Selection Criteria 

For the purpose of this project, only two positions were considered: Pitchers and Batters. 

Pitchers includes starting pitchers, relief pitchers, and closing pitchers. Batters include every 

fielding position as well as designated hitters. All fielding positions were combined into batters 

because fielding statistics are not relevant for this project. The following statistics were factored 

in for each position: 

Batters 

• Batting Average (AVG) - a player's hits divided by his total number of at-bats 

• Runs Batted In (RBI)- credited to a batter when the result of his plate appearance is a 

run being scored (few exceptions) 

• Hits - occurs when a batter strikes the baseball into fair play and reaches base without 

doing so via an error or fielder's choice; sum of batter's singles, doubles, triples and 

home runs 

• On-Base Percentage (OBP) - how frequently a batter reaches base per plate 

appearance (includes hits, walks and hit-by-pitches) 

Pitchers 

• Earned Run Average (ERA)- the average number of earned runs a pitcher allows per 

nine innings 

• Opponent Batting Average - dividing the number of opponent hits by the amount of 

opponent plate appearances 

• Walk and Hits per Inning Pitched (WHIP) - shows how well a pitcher keeps batters 

off of the base paths; sum of a pitcher' s given up walks and hits divided by his total 

innings pitched 
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Results 

A regression analysis was used for each of the statistics in comparison to each salary. Each 

graph represents the top 200 highest paid players for both batters and pitchers each year from 2013 

to 2017 (1 ,000 total per graph). The range for salaries for pitchers and batters was $1 ,000,000-

$33,000,000. 

Examination of Relation of Batting Statistics to Salary 

The mean (median) batting average is 0.257 (0.261 ). The highest and lowest batting 

average range from 0.000-0.348 with a standard deviation of 0.40. 
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The results in Figure 1 suggest that and increase in batting average from 0.250 to 0.275 

would increase a player's salary by the following equation: 30,000,000 * (0.275- 0.250) + 625,806 

= $1 ,375,806. The correlation between batting average and salary is 19.5%, and the model 

explains 3.81% of the variance in salary. 
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The mean (median) for RBI's is 52 (51) per season. The minimum RBI's in a season is 

zero with a maximum of 138. The standard deviation is 28.47. 

RBI to Salary (Figure 2) 
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The results in Figure 2 suggest a $4,075,241 (= 75,241 (1) + 4,000,000) salary change per 

run batted in. The correlation between RBI's and salary is 36.3%, and the model explains 13.18% 

of the variance in salary. 
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The mean (median) for hits is 106 (1 09). The range is 0-216 with a standard deviation of 49.89. 
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The results in Figure 3 suggest a $4,034,912 (= 34,912 (1) + 4,000,000) salary change per 

hit. The correlation between hits and salary is 29.5%, and the model explain 8.71% of the variance 

in salary. 

9 



The mean (median) for on-base percentage is 0.325 (0.326). The range is 0.000-0.460 with 

a standard deviation of 0.043. 
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The results in Figure 4 suggest no salary change or even a salary loss with small changes 

in on-base percentage. The on-base percentage increase would have to be greater that 0.10 to 

generate an increase in salary. The correlation between on-base percentage and salary is 24%, and 

the model explains 5.77% ofthe variance in salary. 

Of the four batting statistics, RBis had the highest correlation to MLB player salary with a 

36.31% correlation and the highest R2 of 13%. It's suspected that RBis has the highest correlation 

and explained variance in salary because scoring runs is the most important part of winning a 

baseball game from an offensive perspective. One factor that is surprising is that none of the 

correlations are stronger than 50%. All four of the statistics are widely discussed in baseball and 
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are directly linked to wins. This suggests that players may contribute to wins in many additional 

ways not captured in my data. 

Examination of Relation of Pitching Statistics to Salary 

The mean (median) for earned run average is 4.18 (3.90). The range is 0-18.69 with a 

standard deviation of 1.92. 

$35,000,000 

••• 
$30,000,000 

$25,000,000 

> .._ $20,000,000 
~ 
ro 
Vl $15,000,000 

$10,000,000 

$5,000,000 

$0 

• 

ERA to Salary (Figure 5) 

• • 
• 

y = -204422x + 8E+06 
R2 = 0.0045 

• • 
0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 

Earned Run Average {ERA) 

The results from Figure 5 suggest that a decrease in earned run average from 4.20 to 4.15 

will increase a player's salary by the following equation: -204,422 * (4.15-4.20) + 8,000,000 = 

$78,010,221. The correlation between earned run average to salary is -6.70%, and the model 

explains 0.45% ofthe variance in salary. 
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The mean (median) for opponent batting average is 0.253 (0.252). The range is 0-0.514 

with a standard deviation of 0.05. 
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The results from Figure 6 suggest a decrease in opponent batting average of 0.05 will 

increase a player' s salary by $7,750,000 (= -5,000,000 (0.05) + 8,000,000). The correlation 

between opponent batting average to salary is -4.16%, and the model explains 0.17% of the 

variance in salary. 
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The mean (median) for WHIP is 1.32 (1.29). The range is 0-3.23 with a standard deviation 

of0.33. 
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The results from Figure 7 suggests a decrease in WHIP of 0.05 will increase a player' s 

salary by $9,900,000 (= -2,000,000 (0.05) + 10,000,000). The correlation between WHIP and 

salary is 12%, and the model explains 1.43% of the variance in salary. 

When looking at the pitching statistics, WHIP was most highly correlated at 11.9% and 

had an R2 of 1%. Similar to the batting statistics, the correlations were not very high between 

player salaries and the statistics used in the study. This comes as a surprise because they are the 

most commonly used statistics to evaluate a pitchers performance. There a few outliers in the 

group of players. The minimum requirement for pitchers was ten innings pitched over the course 
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of the season. Ten innings was used to allow room for pitchers who didn't see much game time 

due to injury or sent to the minor leagues. 

As MLB statistics have evolved over the years, there are new indicators of performance 

used by Sabermetrics to analyze player performance. The introduction of these newer indicators 

may be a reason why basic pitching stats (ERA, WHIP, and opponent batting average) have low 

correlations to player salary. 

Fielding Independent Pitching (FIP) and Quality Start Percentage (QS%) are two of these 

new statistics that evaluate the success of pitchers. To examine these new measures, I took 123 

starting pitcher FIP values and 120 starting pitcher QS% over the last three years and compared 

them to their respective salaries. Note the pitchers were chosen based on their salaries among 

others in the league. FIP values correlated 18% to salary, and QS% correlated just under 30%. 

Although these are only two statistics used, they still drew much higher correlations than ERA, 

WHIP and opponent batting average. 
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Conclusion 

In conclusion, a Major League Baseball player's salary is highly correlated to their 

performance. However, there are many factors that contribute to a player's pay, and pay cannot 

be determined by a handful of statistics. Generally, better player performance leads to higher 

salaries, but it is difficult to predict exactly how much a player will earn with the endless 

amounts of statistics that measure performance. There are other factors that may impact MLB 

player salaries including the team popularity, team payroll, and prior injuries. Typically, teams 

who generate higher payrolls are able to spend much more on highly notable players than teams 

with less money. Teams with lower payrolls may rely on newly called up players who won't 

receive exceedingly large contracts. Likewise, teams who consistently win may also pay higher 

contracts to players to give them the extra push to win in the playoffs. A player's history of 

injury can contribute to the size and length of the contract due to health risk because they may 

get injured again or may not be able to perform to the standards they had prior to injury. 
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