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It	  is	  important	  to	  verify	  that	  the	  CLAMP-‐TAP	  protein	  func:ons	  in	  the	  same	  manner	  as	  	  
Tes:ng	  the	  func:onality	  of	  the	  CLAMP-‐TAP	  product	  

Figure 3: ChIP-qPCR of the TAP-tagged CLAMP shows enrichment at the 
known CLAMP binding sites rox2 and CES5C2. 

Future Research 
 Further analysis of the lack of 
relationship between the closer 
clutchness rankings and typical 
measures of success, including salaries 
 
 An increase in sample size to include 
more seasons would provide an 
opportunity for a longitudinal study of 
individual closers’ responses to pressure  
 
 
 
 
	  

Conclusions 
  The performance premium among closers in Save Situations (SS) 
persists after controlling for key factors like player skill levels. 

 The inherent situational pressure of plate appearances, as measured 
by the Leverage Index (LI), significantly affects the outcome of at-bats.  

 No significant relationship was observed between closer Clutchness 
coefficients and salary levels or save conversion rates. 
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Clutchness Ranking 

Results 
On-Base 

Full Specification Interaction  

Logit Odds 
Ratio Logit Odds 

Ratio 
(1) (2) (3) (4) 

Save Situation 
(SS) 

-0.124*** 
(0.0349) 

0.883*** 
(0.0308) 

0.0899 
(0.111) 

1.094 
(0.121) 

Leverage Index 
(LI) 

0.0166 
(0.0094) 

1.017 
(0.00956) 

0.0369*** 
(0.0112) 

1.038*** 
(0.0116) 

Run Difference 
(RunDiff) 

-0.00212 
(0.00443) 

0.998 
(0.00442) 

-0.00254 
(0.00447) 

0.997 
(0.00446) 

Leverage Index 
x Save Situation 

-0.0126** 
(0.0018) 

0.987** 
(0.0018) 

Player Skill 
Control 

0.942 
(0.0732) 

2.564 
(0.188) 

0.941 
(0.0736) 

2.563 
(0.189) 

Pseudo R2 0.012 0.012 0.013 0.013 
Robust standard errors in parentheses 
 * p < 0.05, ** p < 0.01, *** p < 0.001 

Research Questions 
•  Does the performance discrepancy among closers in SS and NSS 

persist after the inclusion of appropriate controls?   
•  Do other situational factors significantly impact closer performance?  
•  Is there an effective method of quantifying the sensitivities of 

individual players to situational pressure effects?   
	  

Closers are a specialized, high-skilled subset of pitchers  
•  Earn saves by preserving their team’s lead at the end of games  
•  Financial rewards: Closers earn $2.5M more in average annual salary 

than other relief pitchers1.  
•  SS: Save Situation 
•  NSS: Non-Save Situation  
 
•  Closers are anecdotally believed to benefit from the motivational 

effects of pitching at the end of high-pressure, close games.  
 

“Obviously, there isn’t as much intensity. The game isn’t on the line 
and you don’t feel like your back is up against the wall.”  

                 -Chris Perez, Cleveland Indians closer, on NSS vs. SS 
 
Previous research regarding the effects of pressure on the 
performance of professional athletes has yielded mixed conclusions. 
•  Golf2: Loss aversion contributed to a significant difference in accuracy on 

comparable par and birdie putts (golfers more accurate on par putts).  
•  Basketball3: Home player performance improved in fluid game states 

(rebounds) but decreased in stationary game states (free throws).  
•  Soccer4: Negative effects of psychological pressure on penalty kick 

conversion rate, as teams shooting first won more often.  
•  Football5: Psychological factors had no effect on field goal conversions.  

    
 
  

Pr(Onbaseips  =  1  |  X)  =  F(α  +  β1(SaveSituation)i+  β2(LeverageIndex)i
+β3(RunDiff)i  +  β4(Home)i  +  β5(Contract)ps  +  β6(LI*SS)i  +  β7(RunDiff*  SS)i  +  
β8(Home*SS)i  +  β9(Contract*SS)ips  +  γ(lnExpectedOddsRatio)i+  δp  +  µμs  +  εips)

Factors that may affect closer performance 
Closer skill Batter skill 

At-bat pressure (LI) Run margin 
Game location Contract status 

•  A binary logit regression was applied to the data.   
•  The outcome (dependent variable) is the result of the plate appearance:           

 1 if the batter reached base, 0 if the pitcher recorded an out 
•  Specifications with covariate interactions were also analyzed to observe 

the effects of combined changes in situational pressure. 
•  Pitcher and season fixed effects were included in all specifications. 

Sample: All closer-batter matchups across two MLB regular seasons 
•  Plate appearance: One interaction between a closer and a batter 
•  The 2000 and 2011 seasons resulted in n = 26,223 plate 

appearances, which includes 96 individual closers  

A control variable for closer and batter skill levels was included to 
effectively isolate the effects of situational pressure on outcome. 
•  Odds ratios were calculated to find the expected at-bat outcome based on the 

pitcher, batter and league-average On-Base Percentage (OBP) statistics.  
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  Observed a significant effect of game state (SS vs. NSS) on at-bat 
outcome: Closers are 12% less likely to allow a batter to reach base in an 
SS, all else equal 
 
 No significant effects of changes in at-bat pressure (LI), run margin, 
game location, or contract status were found on the outcome of at-bats 
	  

  Closers also performed significantly better in the SS game state in 
situations of heightened pressure, as measured by increases in LI  

 Though pitchers are 4% more likely to yield a hit or walk when the 
pressure of an at-bat doubles in an NSS, an identical LI increase in an SS 
results in a 1% relative decrease in a batter’s chance of success 
 
 No other significant interaction effects were observed in the sample data 

Figure 3 Figure 4 
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2011 Clutchness Rankings 
Rank Name Team Coefficient Rank Name Team Coefficient 

1 J.J. Putz ARI 0.1151 44 Craig Kimbrel ATL 0.3188 
2 Francisco Cordero CIN 0.1604 45 Mark Melancon HOU 0.3237 
3 Joel Hanrahan PIT 0.1613 46 Huston Street COL 0.3259 
4 Brandon League SEA 0.1631 47 Andrew Bailey OAK 0.3359 
5 Ryan Madson PHI 0.1689 48 Joe Nathan MIN 0.3665 

 As fans can attest, the effects of changes in game pressure on 
performance are not equal across all closers.  
 
 To study this heterogeneity, a “Clutchness” ranking system was 
developed to encompass the situational pressure effects that were 
found to be significant in the full-sample specifications.  
 
 Weighted averages were calculated to generate the coefficients, 
using individual regression results for each closer in the sample: 
 

Figure 2 

Leverage Index (LI): A statistic 
that measures the importance 
of an at-bat on a game’s 
eventual outcome based on: 
 Score 
 Inning 
 Number of outs in the inning 
 Baserunners (number and position) 

 A typical at-bat has an LI equal to 1 
 

 Incorporating playoff at-bats and game-level indices, such as playoff contention 
and rival opponents, would allow for a more comprehensive analysis. 
 The sample was tested for the “hot hand effect” (streaks of saves converted or 
blown): 94% of closers in the sample did not exhibit significant streakiness 
	  

Figure 5 

Coefficienti = 50% baseline skill (constant term) + 25% SS + 25% LI  


