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The Effects of Climate in Major League Baseball

Baseball has been pegged as a seasonal sport since its invention in the late 18th century. The MLB regular season is 162 games long and runs from April through September. How does each team’s respective city’s climate affect their performance on the field? We wanted to know how, if at all, climate affected teams in Major League Baseball. We hypothesized that generally, the warmer the climate, the more wins the team has.

We gathered data from the internet concerning all 30 teams in Major League Baseball, including: each team’s mean batting average in 2007, wins in 2007, wins in 2006, and the mean temperature of each team’s home city over the past 30 years, shown below.

.297 94 89 63.0 Los Angeles Angels
.285 96 86 51.3 Boston Red Sox

.279 83 87 45.7 Toronto Blue Jays
.277 78 83 56.6 St. Louis Cardinals
.275 82 88 63.0 Los Angeles Dodgers
.273 90 76 72.6 Arizona Diamondbacks
.272 94 97 47.4 New York Yankees
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.269 88 97 47.4 New York Mets
.267 85 66 49.0 Chicago Cubs
.266 84 79 61.3 Atlanta Braves
.265 71 78 75.9 Florida Marlins
.264 88 78 52.8 Seattle Mariners
.264 89 88 64.2 San Diego Padres
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.256 66 61 72.3 Tampa Bay Rays
.252 72 80 51.7 Cincinnati Reds
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Using SAS, we produced scatter-plots of the data using temperature as the explanatory variable and wins as the response variable. We started with 2007, shown below with a best fitting line.

It seems like the points are all over the place, and that there is absolutely no relationship between climate and wins. In fact, the best fitting line would suggest that a colder climate results in more wins. However, this alone does not provide enough to determine if there is a relationship so this is merely an inference.
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Below is the Corr Procedure output in SAS. Displayed at the bottom is the correlation coefficient or r-value which will help determine how significantly our two variables have a linear relationship. To be considered a strong relationship, the r-value would have to be close to either 1 or -1. Here our r-value is -.26476, much closer to 0 than either 1 or -1, meaning a very weak linear relationship. It is enough to say that the two variables don’t seem to affect each other at all. Our earlier inference is backed up. 
                                         The CORR Procedure

                                  2  Variables:    wins07   temp

                                         Simple Statistics

     Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

     wins07            30      81.03333       9.29399          2431      66.00000      96.00000

     temp              30      56.11667       8.65492          1684      44.90000      75.90000

                              Pearson Correlation Coefficients, N = 30

                                     Prob > |r| under H0: Rho=0

                                               wins07          temp

                                 wins07       1.00000      -0.26476

                                                             0.1574

                                 temp        -0.26476       1.00000

                                               0.1574

Further, we looked at the residuals to see just how far each actual value strayed its predicted value, this again backed up our inference.

                                         The REG Procedure

                                           Model: MODEL1

                                    Dependent Variable: wins07

                                         Output Statistics

                                      Dependent    Predicted

                               Obs     Variable        Value     Residual

                                 1      94.0000      79.0763      14.9237

                                 2      96.0000      82.4028      13.5972

                                 3      83.0000      83.9949      -0.9949

                                 4      78.0000      80.8959      -2.8959

                                 5      82.0000      79.0763       2.9237

                                 6      90.0000      76.3469      13.6531

                                 7      94.0000      83.5116      10.4884

                                 8      69.0000      81.7489     -12.7489

                                 9      88.0000      83.5116       4.4884

                                10      85.0000      83.0567       1.9433

                                11      84.0000      79.5597       4.4403

                                12      71.0000      75.4087      -4.4087

                                13      88.0000      81.9763       6.0237

                                14      89.0000      78.7351      10.2649

                                15      79.0000      84.2224      -5.2224

                                16      88.0000      83.1704       4.8296

                                17      75.0000      78.3655      -3.3655

                                18      66.0000      76.4322     -10.4322

                                19      72.0000      82.2890     -10.2890

                                20      69.0000      81.3224     -12.3224

                                21      89.0000      81.5498       7.4502

                                22      68.0000      82.6871     -14.6871

                                23      90.0000      82.6871       7.3129

                                24      72.0000      83.0567     -11.0567

                                25      83.0000      83.8812      -0.8812

                                26      76.0000      80.0714      -4.0714

                                27      71.0000      80.7538      -9.7538

                                28      73.0000      77.6832      -4.6832

                                29      96.0000      82.8861      13.1139

                                30      73.0000      80.6400      -7.6400

                            Sum of Residuals                           0

                            Sum of Squared Residuals          2329.37097

                            Predicted Residual SS (PRESS)     2675.48373

Even though the evidence looks conclusive, more years are needed to add strength to any conclusion found. So, we used SAS to produce scatter-plots for 2006 and 2005, shown next.

                      Plot of wins06*temp.  Legend: A = 1 obs, B = 2 obs, etc.
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                    Plot of wins05*temp.  Legend: A = 1 obs, B = 2 obs, etc.
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The Corr procedure for wins in 2006 and 2005 versus temperature also produce weak r-values, shown below. 
          The CORR Procedure

                                  2  Variables:    wins06   temp

                                         Simple Statistics

     Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

     wins06            30      80.96667      10.08407          2429      61.00000      97.00000

     temp              30      56.11667       8.65492          1684      44.90000      75.90000

                              Pearson Correlation Coefficients, N = 30

                                     Prob > |r| under H0: Rho=0

                                               wins06          temp

                                 wins06       1.00000      -0.24922

                                                             0.1841

                                 temp        -0.24922       1.00000

                                               0.1841
                                       The CORR Procedure

                                2  Variables:    wins05   temp

                                       Simple Statistics

   Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

   wins05            30      81.00000      10.83417          2430      56.00000     100.00000

   temp              30      56.11667       8.65492          1684      44.90000      75.90000

                            Pearson Correlation Coefficients, N = 30

                                   Prob > |r| under H0: Rho=0

                                             wins05          temp

                               wins05       1.00000      -0.03997

                                                           0.8339

                               temp        -0.03997       1.00000

                                             0.8339
Still, we wanted to know if any kind of performance was affected by the climate. So we made a scatter-plot using team batting average from 2007 as the response variable and temperature as the explanatory.
                     Plot of avg*temp.  Legend: A = 1 obs, B = 2 obs, etc.
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Again, there seems to be little to no relationship between the two.
From our analysis of the data, it seems that climate has no affect on either wins or batting average in Major League Baseball. Why? There are several reasons, all having to do with confounding variables. Variables which skew the data and make it hard to determine what is really affecting the response the variable. There may be countless of these, particularly in our subject, because of the complexity of the system and conditions under which the MLB is run and organized. We have listed a few of the major ones here.

1. Team payroll- Different teams and their administrators run their teams how they want. Some like the New York Yankees and Boston Red Sox spend a lot of money in order to acquire and maintain the best players around the league. In other words, they can use their money advantage over other teams to gain an advantage on the field.

2. Home and away games- Each year a team has a varied number of home games which are scheduled throughout the season, which may result in long stretches in their home city in the spring while having a lot of away games in the fall.

3. Division/League strength- Major League Baseball is split into two leagues, the NL (National League) and the AL (American League) which are both split into three divisions. Teams’ schedules are mostly populated by teams from their own league and division. In any given year, one league or division may be weaker/stronger than the other(s) resulting in more losses from or wins.
It seems from our analysis that a better climate doesn’t equal more wins for MLB teams, which differed from our initial hypothesis. We think the reason for this is that many different confounding variables come into play, making this a much more complex issue.
