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I. Introduction 

If you follow baseball or have ever been invested in the sports world, then you 

have most likely heard about the infamous “Steroid Era”. Stemming from the early 

1990’s and continuing into the late 2000’s an unbelievable increase in offensive 

production by Major League baseball players was observed.  Prior to this time period, 

only three players have ever reached the 50 – home run high. Since 1961, when the 

home run record of 61 was set by Roger Maris, players have struggled to reach such 

quantities. However, during the 1994 season both Mark McGwire and Ken Griffey Jr. 

threatened the record of 61 with 58 and 56 home runs, respectively.   The ensuing 
1

record smashing seasons had many people asking questions about performance 

enhancing drugs (PED’s) and led to investigations of many MLB players and Major 

League Baseball itself.  Disregarding the ethical issues involved with steroids it is easy to 

see how a professional baseball player would elect to use them in attempt to increase 

his value from an economic standpoint. Analysis done on the increase in offensive 

production with the use of steroids found that a player’s OPS (On-base percentage + 

Slugging percentage), a combination of a players on-base percentage and their slugging 

percentage, increased on average .104. This is a significant increase considering an OPS 

of .900 is generally recognized as the elite cutoff level, with players like Ken Griffey Jr. 

having an OPS of .947. Also, additional analysis done on a player’s OPS and its impact on 

potential salary found that an increase in OPS of .100 leads to a salary increase of $2 

million.   With such a powerful incentive, it is easy to see why many players have been 
2

tempted to use steroids.   Surprisingly, steroids weren’t added to the MLB’s banned 

1  Espn.com, “The Steroids Era”  
2  http://www.law.illinois.edu/bljournal/post/2010/03/14/The-Business-of-Steroids-in-Baseball.aspx 
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substance list until 1991. Testing of major league players for this banned substance did 

not begin until 2003. Economic determinants during this period may have been a large 

reason for the slow response to govern the use of these PED’s.  Although there has been 

plenty of research and articles written on the subject, I have not come across any 

working papers that take a similar approach to discover what impact that steroids had 

on the attendance of MLB games.  In this paper I will measure the popularity of baseball 

during this “Steroid Era” and how the influence of “PED’s” affected attendance and 

interest in the sport.  

II. Sample 

The sample used in this study consists of the season totals for 29 of the 30 MLB 

teams. The only team that was not included in the regression is Toronto because the 

MSA data was difficult to obtain.  The collection of data will range from 1969 – 2012 
3

seasons.  The 1972, 1981, 1994, & 1995 seasons will be removed due to strikes that led 
4

to a shortened number of games in those years.  

III. Dependent Variable 

Annual Team Attendance    [ATT] 

The dependent variable for this study will be the team’s annual attendance.  This 

will be measured using the total number of people that attended all of the home games 

throughout the regular season. Playoffs are excluded due to the inherently increasing 

3  When the Montreal Expos relocated to Washington D.C. and became the Nationals D.C. data was used  
4  The 1972, 1981, 1994, & 1995 seasons will be removed due to strikes during the season.  
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attendance numbers during the postseason. This data was obtained from 

Baseball-Almanac.com.  
5

IV. Independent Variables 

Population   [POP]  

The population of the metropolitan area in which each given team is associated 

will be used as a reference point to estimate the amount of people that might be willing 

to attend a game.  The sheer volume of people living within the metropolitan area that 

each team is associated with will likely be a good indicator of potential fans. Teams near 

larger and more densely populated urban areas will tend to have a higher rate of 

attendance at home games.  Therefore, it is hypothesized that population of the MSA 

will have a positive coefficient and attendance will increase as the population increases. 

 

The population was recorded for the nearest metro area that each team is 

associated with.  This data will be gathered from the United States Census Bureau and 

will be recorded as the total population per year.  
6

Home Runs    [RUN] 

The “Steroid Era” is most known for the incredible spike in the number of home 

runs that were hit during this time period.  The logic behind this variable simply follows 

the idea that more home runs per game will produce more fan interest and thus will 

increase the number of fans willing to consume the product through their continued 

5  Baseball-Almanac.com, Team by Team Statmaster 
6  “Large Metropolitan Statistical Areas—Population”, United States Census Bureau 
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interest in the sport. I will assume that the average fan does gain some sort of utility 

from the amount of home runs hit in a baseball game.  I will also assume that fans value 

the utility of a home run more than that of a strikeout and possible pitching duels that 

may ensue, which are generally a result of higher strikeout totals. Therefore, it is 

hypothesized that as the number of home runs increase, fans will gain more utility from 

the game and attendance will increase.  

The number of home runs will be measured by team totals for all of the seasons 

represented in the data set. The full list of teams and their corresponding home runs 

totals per season can be found on Baseball-Almanac.com.  
7

Team Quality      [WIN] 

Teams that have more success will inevitably have a larger following.  The 

development of this variable stems from the idea that teams with a greater chance of 

winning will attract more fans.  This variable will capture the increase in attendance that 

results from a team’s increase in performance.  To quantify this I will use the team’s 

total number of wins for each regular season. The number of wins will yield an accurate 

reflection of the team’s quality because it reflects injuries, starting pitchers, and all 

other factors that could play into a team’s ability to fill a stadium based on their 

performance.  

It is hypothesized that as team’s quality increases, the team’s attendance will 

also increase.  The figures used for this variable will be gathered from MLB.com.  
8

7  Baseball-Almanac.com, Team by Team Statmaster 
8  MLB.com, Sortable Team Stats 
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 Effect of Performance Enhancing Drugs [PED] 

Performance Enhancing Drugs (PED’s) have come under scrutiny because of the 

large advantage that players may achieve by using them.  During the late 1990’s and the 

early 2000’s many players were suspected of using PED’s due to their increased 

offensive production.  They are now illegal and have since been banned and continue to 

be controlled through random drug testing within the entire league. Initially, teams saw 

a spike in attendance and popularity.  However, after it was learned that players were 

using PED’s the MLB experienced fallout that occurred during the 2000’s. People 

became less interested in the sport since it seemed to have lost its integrity and it is 

because of this that teams have seen a decrease in attendance and interest. Therefore, 

it is hypothesized that a team with players using PED’s will have a negative impact on 

attendance. 

To construct this variable I will simply sum the number of reported steroid users 

on the team during a given season to measure the effect of PED’s on the attendance of 

games.  Since there is no accessible standardized record of players that have used PED’s 

and many of the players were never found guilty during this time, I will use several 

reports to compile a list of Suspected PED’s users.  Reports such as the “The Mitchell 

Commission” and the “BALCO Scandal” were used by MLB officials to allocate 

suspensions and even expulsions in some cases.  Because these reports became public 

knowledge in 2003 I will begin recording the number of players suspected of PED’s 

starting in 2003 and continuing on. All seasons prior to 2003 will have a 0 for this 
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variable because the use of these steroids were not yet known by the consumer. Teams 

that have reported steroid users on the roster for that season will be assigned a number 

relative to the number of players named in the reports; a 0 will be assigned to those 

without. 

Discretionary Income    [INCPERCAP] 

Baseball is America’s favorite pastime and as such, games are generally attended 

for pleasure.  Thus, discretionary income plays a large role in the decision to consume 

baseball as a good.  In addition, this variable was reported per capita to account for the 

number of people that the discretionary income is spread across.  A family of four is 

much less likely to attend a game rather than a single man.  The more discretionary 

income that a household has the more willing that consumer will be to attend a game. 

Based on this idea, it is hypothesized that as discretionary income increases, so will the 

attendance.  

To define this variable I will gauge the household’s willingness to spend by 

recording the income per capita of the MSA during the season. Finding data for the 

actual amount of discretionary income per household is difficult so I feel this is the best 

measure. The income per capita for each year can be found on the Bureau of Economic 

Analysis.   
9

 

 

9  “Regional Data”, Bureau of Economic Analysis 
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V. Results  

A single regression was used to examine the hypothesis described in sections III and IV. 

The regression estimated the attendance of the MLB as a function of the determinants 

listed in section IV.  

Population [POP]

In the regression population was proven to be significant. With a t-statistic of 

7.19 the variable was highly significant in determining the factors of increased 

attendance.  The variable also held the same sign that was initially hypothesized and 

attendance increased as population of the MSA increased. Carrying an impact of 

126,523.676,  one standard deviation increase in population should cause an increase in 

126,523.676 fans per season. 

Home Runs [RUN]

As hypothesized the home run variable was both positive and significant in the 

regression.  This variable proved to be less significant than population but still highly 

significant with a t-statistic of 3.875.  The impact summary shows that with one increase 

in the standard deviation of home runs the attendance is expected to rise 82,247.558 

fans per season. Home runs had a positive coefficient and also followed my original 

hypothesis which claimed that as home runs increased so would fan attendance. This 

goes to show that fans enjoy home runs and that home runs have a significant pull for 

game attendance.  This may also speak to why it took the MLB longer to address the 

issue of steroids in the game.  
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Team Quality    [WIN] 

Team quality was one of the most telling variables in this regression.  With a 

t-statistic of 15.837, team quality is extremely significant.  As one might guess, the fans 

have a higher propensity to attend a game when their favored team is doing well. 

According to the impact almost 298,569 more fans will attend a game as the number of 

wins increases one standard deviation. Just as hypothesized, as the number of wins for 

the team increases so does the attendance.  

Effect of Performance Enhancing Drugs [PED]

Unfortunately, the effect of performance enhancing drugs was not represented 

as I had expected. I initially hypothesized that the variable would have a negative 

coefficient.  In this regression [PED] had a t-stat of 2.089 which is significant and 

positive, contrary to my original hypothesis. I expected this variable to be significant but 

not in the direction that was seen in the regression. With an impact of 39,540.55 it was 

the least effective variable in regards to drawing fans, but I did not expect this variable 

to cause an increase in attendance.  

Discretionary Income        [INCPERCAP]

The final variable that was run in this regression was a measure for the 

willingness to spend of local fans.  To capture this I used the income per capita for the 

corresponding MSA.  This variable was found to have the predicted positive coefficient 

and was extremely significant in the regression, with a t-statistic of approximately 14.44. 

This variable seemed to have the largest impact with 308,471.41 per season. As 

predicted, attendance increases as the income per capita increases in the MSA.  
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VI. Conclusion 

The effects of the abuse of steroids in the 1990’s and 2000’s can partially be 

represented by the results of this study.  All results except for the PED variable follow 

my hypothesis and support my claims made in the introduction.  Unfortunately, my 

original hypothesis about steroids was rejected in the fact the coefficient for the PED 

variable had a positive sign as opposed to my initial prediction of a negative sign. 

However, this still may be a significant finding. The results of this regression may prove 

that fans were not as sensitive to the use of illegal performance enhancing drugs as 

once thought. There is also evidence in the regression that supports claims made 

against Major League Baseball.  Many said that the MLB tried to look the other way 

when steroids were rampant in the league.  It is obvious that during this time baseball 

was experiencing a large increase in revenue and popularity and this may have slowed 

the league’s response to this ethical issue.  There are many factors that could contribute 

to the increase in attendance during this time, but the fact that teams with players using 

PEDs saw an increase that was significant is interesting to say the least.  Hopefully, in 

the near future more research on this subject will follow and some evidence will be 

discovered that will lead to an explanation for the cloudy years of baseball in which I 

grew up.  It is intriguing to think that the MLB may have intentionally turned a blind eye 

to the ethical misconduct that was occurring during this time in order to achieve high 

profits following lockouts in the 94 & 95 seasons. Or perhaps we may discover that 

sports will benefit from the use of PEDs and professional athletes may be encouraged to 
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use such drugs in the future. In either case I believe that this paper has shed some light 

on a subject that has been taboo in recent history.  

VII. Output  (See Following Pages) 

Impact Summary 

POP  126,523.676 

RUN 82,247.558 

WIN 298,568.941 

PED 39,540.554 

INCPERCAP 308,471.408 
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Descriptive Statistics 

ATT   POP   RUN   

      

Mean 1971786.749 Mean 5272749.927 Mean 143.9234079 

Standard Error 23513.70325 Standard Error 133518.1521 Standard Error 1.190793666 

Median 1903737.5 Median 3577450 Median 141 

Mode 1323036 Mode 17357491 Mode 161 
Standard 
Deviation 801537.964 

Standard 
Deviation 4551382.939 

Standard 
Deviation 40.59191867 

Sample 
Variance 6.42463E+11 

Sample 
Variance 2.07151E+13 

Sample 
Variance 1647.703862 

Kurtosis -0.551010161 Kurtosis 2.29898833 Kurtosis -0.277700181 

Skewness 0.345545115 Skewness 1.762761568 Skewness 0.210861736 

Range 4176587 Range 19380003 Range 232 

Minimum 306763 Minimum 451855 Minimum 32 

Maximum 4483350 Maximum 19831858 Maximum 264 

Sum 2291216202 Sum 6126935415 Sum 167239 

Count 1162 Count 1162 Count 1162 

 

WIN   PED   INCPERCAP   

      

Mean 79.50688468 Mean 0.252151463 Mean 25174.59897 

Standard Error 0.363019663 Standard Error 0.022436441 Standard Error 434.8137244 

Median 80 Median 0 Median 23777 

Mode 83 Mode 0 Mode 8076 
Standard 
Deviation 12.37465822 

Standard 
Deviation 0.764816114 

Standard 
Deviation 14821.98289 

Sample 
Variance 153.1321662 

Sample 
Variance 0.584943688 

Sample 
Variance 219691176.9 

Kurtosis -0.174577802 Kurtosis 37.28199602 Kurtosis -0.826426701 

Skewness -0.269166698 Skewness 4.95392485 Skewness 0.360141555 

Range 78 Range 10 Range 62774 

Minimum 38 Minimum 0 Minimum 3817 

Maximum 116 Maximum 10 Maximum 66591 

Sum 92387 Sum 293 Sum 29252884 
Count 1162 Count 1162 Count 1162 
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Regression Summary Output 

SUMMARY OUTPUT        
         

Regression Statistics        

Multiple R 0.6822452        

R Square 0.46545851        
Adjusted R 
Square 0.46314648        
Standard 
Error 587289.182        
Observations 1162        
         
ANOVA         

           df SS MS F Significance F    

Regression 5 3.4719E+14 6.9437E+13 201.320212 1.982E-154    

Residual 1156 3.9871E+14 3.4491E+11      
Total 1161 7.459E+14          
         

  Coefficients      Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% 

Intercept -921670.44 115583.07 -7.9740955 3.6646E-15 -1148446.5 -694894.34 -1148446.5 

POP 0.02779895 0.00386319 7.19586164 1.1139E-12 0.02021931 0.03537859   0.02021931 

RUN 2026.20523 522.858441 3.87524628 0.0001125 1000.34743 3052.06302 1000.34743 

WIN 24127.4495 1523.46323 15.8372379 2.8261E-51 21138.3869 27116.5122   21138.3869 

PED 51699.4259 24745.581 2.08923872 0.03690447 3148.1448 100250.707 3148.1448 

 
INCPERCAP 20.8117504 1.44110664 14.4415061 1.3823E-43 17.9842729 23.6392279  17.9842729 
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