Introduction

The 2005 American League MVP race was one of theemo
controversial races in recent history. Alex Rodeig of the New York
Yankees was named the American League MVP dedpitbelief by
many that David Ortiz of the Boston Red Sox shdwdde been.
Specifically, the critics noted that Rodriguez ofigot his hits at less
important times, e.g. when no one is on base.zQuti the other hand,
got his hits at the most important opportunitiekjolv would in some
sense, make him more "valuable" to his team. willénvestigate
this claim to see who got his hits at more impdrtanes.

We will accomplish this by first casting the bagtiaverage in a
0/1 loss function framework. Next, we will propasenore sensible
loss function based on the incremental expectes suored over
getting out given the current state of the gaifleis will create
different at bat weights for the 24 different staté the game. These
weights will be used in calculating the ExpectechRBatting Average
(ERBA)

Now with differentially weighted at bats, we camdamly
permute which at bats the batter got his hits amdpeite a new
ERBA. By simulating this 1000s of times, we createull
distribution corresponding to the null hypothesiattwho is on base
and the number of outs has no effect on hitting.

Statistical Framework

Batting averages can be viewed through a losgiiméramework.
Specifically, define a loss function that is 1 wgstting out and 0
when getting a hit. Then,

BA=1-L wherel::r—l]ZL(AB)
i=1

That is, the batting average is simply 1 minusetimirical risk This
treats getting an out the same regardless of thatish. Thus, a 0/1
loss function is not sensible if we want to taki iaccount the fact
that some at bats are more important than oth@tearly, hitting with
the bases loaded with 2 outs has more of an intpant hitting with
no one on with 2 outs.

Now let us introduce the state-space model for ilseNote that
there can either be a runner on each base or neaanof the three
bases for 2 x 2 x 2 = 8 configurations for eacB,df, or 2 outs for a
total of 8 x 3 =24 states. For each state, we ftize expected
number of runs that would score in that inning

Table 1: Expected Runs Scored in an Inning for the
Given Current State of the Game. Source: Albert (2001)

Leren(AB) =

A More Sensible Loss Function

At most stages of a baseball game, a team's obgefitiction is to
maximize expected runs. Therefore, we proposssaflinction that is
ameasure of what is truly lost by getting out,eotpd runs scored.

ER(s 0 -ER(s,0+1) if AB =out

0 otherwist

With ER(s,0) denoting expected runs scored
corresponding to current baserunner state s, and
number of outs o.

This is equivalent to saying the weight for an atib proportional to
the expected runs lost if the batter were to get ou

Expected Runs Batting Average
(ERBA)

The overall layout for this section can, and prdpahould, be
Now that we have our new loss function, we defime Expected Runs
Batting Average as

n
. . Z Leren (AB;)
ERBA =1- Ly Wherel e, = 1=

Z Lerea (OUL)

We note this is analogous to the previous battirgae where we
sum the losses for each at bat and divide thiqi@ydtal loss possible.
In the previous loss function, since each at bt luss 1, the total
loss possible was n.

Denotew (S,0) = Lggsa(S,0) for thei™ atbat
Then,

Zn:wi(si,oi)l (AB,; # out)
ERBA ==

z" Wi(si,oi)

i=1

So we simply add up the at bat weights for eaclt divide by the
sum of the at bat weights for all at bats

Clutch Performance via Permutation
Methods

Now with different weights for different situationse can propose a general
method to evaluate just how good an observedsstais. We will fix the
number of at bats and the number of hits that @ibhas and randomly
permute which at bats the hits occur.

This corresponds to testing the null hypothesis tie current baserunner
configuration and number of outs do not affectdrgierformance. By running
this permutation method 1000s of times, we cantertt® entire null
distribution and calculate a p-value.

This p-value is in some sensemaasure of clutch.

2005 AL MVP Race
Alex Rodriguez vs. David Ortiz

The motivation for this idea came from reading sportswritier sportswriter
who believed that David Ortiz was the true MVP for the 2005ssea They
contended that Ortiz got his hits at the most “valuable” i@ his team. The
loss function that we propose better captures this ideaesintreats at bats
where more runs can be gained or lost on average are weighieziheavily.

We ran this permutation 100,000 times for each player ane lage the
corresponding histograms
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Figure 1: Null Distributions for Alex Rodriguez and David Ortiz —
2005 Season. Red line is the actual batting average while the
green line is the ERBA

We see that Ortiz almost could not have done attgrbas to when he got his

hits, while Rodriguez was below average. EvenghoBodriguez had a
higher BA by over 20 points, his ERBA was belowistby about 10 points.

Extensions and Conclusions

While this method does not say that a .250 hittigh & p-value of .01
is better than a .350 hitter with a p-value of ®@llows us to
understand just how good of a .250 or .350 seadmtter had. When
did the batter get his hits? Was it at times wherout would hurt his
team the most?

We note that this permutation idea is quite genanal could
apply to any situation where there are differemtighted at bats. For
instance, we could do a similar analysis with OséBRercentag
(OBP) or Slugging Percentage (SLG). We might even the tables
and use this for relief pitchers to measure theoimamce of getting
outs in various situations.

Note that all of this was done with the idea ofeoted runs
scored. Some times during baseball games, thistithe objective
function. Late in close games team want to maxéntiee chance of
scoring a run. One extension might be to defieldss function with
respect to a loss in probability of winning. Thi#l extend the current
idea by also taking into account the current inrangl the score which
this current idea does not.

We now consider some historical data, specifically,examine
the p-values for the MVPs from 1970 until 2006.
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Table 2: p-values for MVPs from 1970 to 2006. Source:
Retrosheet (note play by play data for 1999 is currently
unavailable)
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