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Abstract

When a pitcher carries a no hitter into late innings, there is a social norm
against bunting for a base hit. Conventional wisdom treats this as a trade-
off for the batter, as though never bunting decreases his team’s probability
of victory. Using a game theoretical model of the interaction, I show that
this is not the case when the defense and the batter are playing optimally.
Specifically, even if a batter solely wants to maximize his team’s chances
of winning, the batter never bunts in a subgame perfect equilibrium for
most parameters. However, this equilibrium requires the fielder to under-
stand that such a batter does not unconditionally respect the social norm.
As such, batters might break the norm because fielders abuse the norm
by playing further back than they otherwise would.
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1 Introduction

On July 31, 2011, Detroit Tiger Justin Verlander took a no-hitter into eighth
inning. Los Angeles Angels of Anaheim shortstop Erick Aybar led off with a
bunt on the third base side. Verlander quickly scooped up the ball but threw
wide of first. Although the error preserved the no-hitter, the bunt ignited an
age-old debate: is it ever acceptable to bunt when a pitcher has a no-hitter in
progress during a late inning?

Aybar’s situation was not an isolated case. Two years prior, with the Boston
Red Sox at the Detroit Tigers, Gerald Laird’s sixth inning bunt attempt went
foul during a Josh Beckett no-hitter in progress. Beckett responded in the
eighth, plunking Laird with a fastball after his no-hit bid ended the inning prior.
Back in 2001, with the Arizona Diamondbacks at the San Diego Padres, Ben
Davis rolled the dice after seven-and-a-third perfect innings from Curt Schilling.
Unlike Aybar and Laird, Davis reached on a bloop bunt single.

Announcers, the media, and fans often treat these situations as a moral
dilemma for the batter: bunting breaks the social norm, but never bunting
appears to hurt his team’s expected win percentage. Thus, it seems the batter
must choose whether to disrespect the pitcher or make his team more likely to
lose.

In this article, I argue that no such tradeoff exists in all but the most ex-
treme case. Contingent on the fielders playing optimally, the batter can never
bunt and still maximize his team’s probability of victory. This is because the
fielding team selects a uniquely optimal fielding position which leaves the batter
indifferent between bunting and swinging. As a result, the batter’s expected
win percentage is the same whether he bunts or swings, so he may therefore
swing. Such strategies are credible because the defense must select its fielding
positions before the pitch.

2 The Model

For tractability, the model I present here will address the third baseman’s field-
ing position. However, the analysis extends straightforwardly to any other in-
field position.

My model extends past Pankin’s (2009) simultaneous choice model in two
important ways.1 First, Pankin’s game requires the defense to dichotomously
choose to defend against a bunt or a swing, which presupposes particular field-
ing positions. In contrast, I allow the defense to choose from a continuum of
positions. Second, in my model, the batter observes the defense’s position prior
to choosing his hitting strategy. These differences are non-trivial, as the defense
chooses a position that is not a best response to swings or bunts but rather
minimizes the batter’s maximum payoff by playing somewhere in between in
most cases.

1Michael Pankin, SABR 39.
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Figure 1: Plausible fielding positions for the third baseman.

The corresponding game resembles the strategic situation Tango, Lichtman,
and Dolphin (2007) discuss.2 They state there is a uniquely optimal fielding
position that the defense selects, which in turn induces the batter to be indif-
ferent between swinging and bunting. That said, they do not explicitly define
their game, nor do they provide proofs for their assertions. As it turns out, their
intuition is correct for the average major league batter. In contrast, for batters
with extreme skillsets, there remains a uniquely optimal fielding position. How-
ever, that position either induces the batter to bunt or hit as a pure strategy.
There is no relevant point of indifference in these cases.

2.1 Preliminaries

To begin defining the game, note the fielder’s tradeoff: closer fielding positions
make fielding a bunt easier but make fielding a swung-at ball more difficult.
However, there are limits. At some location very close to the batter, the third
baseman would rather take a step back even if he knew the hitter would be
bunting, simply because he is too close to field a bunt. Call this location point
0. Similarly, at some location very far away from the batter, the third baseman
would rather take a step in even if he knew the hitter would be swinging, sim-
ply because he would have a difficult time throwing the runner out from that
distance. Call this location point 1. Thus, as Figure 1 illustrates, the range of
the third baseman’s plausible fielding positions is any point between 0 and 1.

Two factors influence the fielding team’s win percentage in this situation: the
location of the fielder and the type of hit the hitter attempts. Define the fielding
team’s probability of winning if the hitter bunts as b(x)→ [0, 1], where x is the
third baseman’s chosen fielding position. Since fielding a bunt is more difficult
every step back from 0, it follows that b(x) is continuous and strictly decreasing
in x on the interval [0, 1]. Likewise, define the fielding team’s probability of
winning of the hitter swings as s(x) → [0, 1]. Since fielding a swung-at ball
is easier every step back from 0, it follows that s(x) is continuous and strictly
increasing in x on the interval [0, 1].

2Tango, Lichtman, and Dolphin (2007)
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Figure 2: The extensive form of the bunting game.

Lastly, since one team must win and the other team must lose, the hitting
team’s probability of winning is 1− b(x) if the hitter bunts and 1− s(x) if the
hitter swings.

2.2 The Equilibria

With the preliminaries out of the way, consider a sequential two player game
with complete information. The third baseman begins the game by selecting a
fielding position x ∈ [0, 1]. The batter observes the fielding position and then
selects whether to bunt or swing. If he bunts, the third baseman earns b(x) and
the hitter earns 1 − b(x); if he swings, the third baseman earns s(x) and the
hitter earns 1− s(x). Figure 2 diagrams the extensive form of the game.

I make no additional assumptions about the functional forms of b(x) and
s(x). Indeed, they may be incredibly complicated functions. However, as long
as they are both continuous, b(x) is strictly decreasing on the interval, and
s(x) is strictly increasing on the interval, we can still find a well-defined set of
subgame perfect equilibria.

Proposition 1: In all subgame perfect equilibria, there exists a unique
optimal fielding position for the fielder.

It will help to show that we can divide the universe of scenarios into three
mutually exclusive and exhaustive cases: when there exists a unique x∗ such
that b(x∗) = s(x∗), when b(x) > s(x) for all x ∈ [0, 1], and when s(x) > b(x) for
all x ∈ [0, 1]. To see this, recall that b(x) is a continuous and strictly decreasing
function on the interval [0, 1] and s(x) is a continuous and strictly increasing
function on the interval [0, 1]. Thus, s(x)− b(x) is a strictly increasing function
on the interval [0, 1]. Therefore, if there exists a particular value x∗ ∈ [0, 1]
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such that s(x)− b(x) = 0, then the intermediate value theorem states that the
particular value must be unique.

If no such x∗ exists, then it cannot be the case that there exist x′, x′′ ∈ [0, 1]
such that s(x′) − b(x′) < 0 and s(x′′) − b(x′′) > 0. If there were, then the
intermediate value theorem requires that there exist an x∗ ∈ (x′, x′′) such that
s(x∗)− b(x∗) = 0. However, that directly violates the assumption that no such
x∗ exists. As such, if no such x∗ exists, it must be the case that b(x) > s(x) for
all x ∈ [0, 1] or s(x) > b(x) for all x ∈ [0, 1].

Having established these three cases, I will now find player 1’s optimal strat-
egy in each.

Case 1: If b(x) > s(x) for all x ∈ [0, 1], the fielder selects x = 1 and
the hitter swings.

Proof : Swinging strictly dominates bunting for the batter; that is, regardless
of the positioning of the fielder, the batter always performs better by swinging
than by attempting a bunt. Thus, the batter always swings. Knowing this, the
fielder selects the optimal fielding position versus a swing. Since s(x) is strictly
increasing in x, the optimal fielding position is 1. Therefore, in equilibrium, the
fielder takes that position and the batter swings.

Case 2: If b(x) < s(x) for all x ∈ [0, 1], the fielder selects x = 0 and
the hitter bunts.

Proof : This proof is similar to case 1, but in reverse. Bunting strictly
dominates swinging for the batter; that is, regardless of the positioning of the
fielder, the batter always performs better by bunting than by swinging. Thus,
the fielder selects the optimal fielding position versus a bunt. Since b(x) is
decreasing in x, the optimal fielding position is 0. Therefore, in equilibrium, the
fielder takes that position and the batter bunts.

Case 3: If there exists a unique x∗ such that b(x∗) = s(x∗), the
fielder selects x = x∗, and the batter swings as a pure strategy, bunts
as a pure strategy, or mixes freely between the two.

Proof : If the fielder selects x∗, we know the batter can swing as a pure
strategy, bunt as a pure strategy, or freely mix between the two. Regardless of
that choice, the fielder earns b(x∗) = s(x∗). Thus, the only thing left to check
is whether x∗ is optimal for the fielder.

There are two alternatives to consider. First, the fielder could choose an
x < x∗, if such an x exists. The hitter’s unique best response to any x is to
swing as a pure strategy. The fielder earns s(x) for this outcome. However,
since s(x) is strictly increasing in x, s(x) < s(x∗). Thus, any such x is not
optimal for the fielder.

Second, the fielder could choose an x̄, if such an x̄ exists. The hitter’s unique
best response to any x̄ is to bunt as a pure strategy. The fielder earns b(x̄) for
this outcome. However, since b(x) is strictly decreasing in x, b(x̄) < b(x∗).
Thus, any such x̄ is not optimal for the fielder.
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Figure 3: The location of the unique optimal fielding position.

This leaves x∗ as the fielder’s only best option. Therefore, the fielder takes
position x∗ and the hitter chooses any strategy.

Figure 3 shows the location of x∗ for a particular pair of affine functions
b(x) and s(x). Geometrically, the equilibrium fielding position is wherever the
two functions b(x) and s(x) cross. Note that while the illustration uses simple
straight lines for these functions and describes a high-leverage at bat, the proof
works for any b(x) and s(x) that met the above qualifications. Thus, although
their forms could be quite complicated, the intermediate value theorem still
ensures they intersect exactly once, creating a unique optimal fielding position.

3 Analysis

The central question of this article is whether a player can never bunt with a
no hitter in progress without negatively affecting his team’s win percentage. In
all but extreme situations, the answer is yes. In case 1, the batter benefited
more from swinging than bunting regardless of the opponent’s fielding position.
There are at least three ways to interpret this. First, the player might be
a power hitter or an extremely slow runner, which always makes him prefer
swinging away. Second, this situation could represent an inexperienced bunter
with two strikes, as the high risk of striking out on a foul bunt is not worth
the possible benefit, even if the fielder is all the way back. Finally, the game
situation may not be appropriate for a bunt. For example, Pankin (2009) uses
a Markov model to argue that a batter with a runner on first and no one out
should generally avoid the bunt if his team needs to score three or more runs in
that inning.

In case 3, the fielder chooses the position that leaves the hitter indifferent be-
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tween bunting and swinging. Consequently, the hitting team’s expected win per-
centage is the same no matter which strategy the hitter selects. Thus, although
there exists a range of infinitely many subgame perfect equilibria in which the
fielder plays position x∗ and the hitter swings with probability σswing ∈ (0, 1]
and bunts with probability 1 − σswing, the hitter does not have to play those
equilibrium strategies to maximize his payoff. In turn, he can follow the social
norm, never bunt, and be no worse off for doing so.

Case 2 is the only situation where the batter must bunt in equilibrium.
Incompetency reigns here; the batter still prefers bunting even if the fielders
are playing right in front of him. Thus, these parameters likely only model a
pitcher’s at-bat with a runner on base. Even with the fielders all the way in,
managers often call on their pitcher-batters to bunt. However, it is hard to
imagine the opposing pitcher complaining about a violation of the social norm
here, as the pitcher receives a nearly automatic out on the sacrifice. As a result,
bunting is unnecessary or understandable for all of the parameters of the model.

With that in mind, what caused Erick Aybar, Gerald Laird, and Ben Davis
to break the social norm? There are a number of trivial explanations. For
example, they might have been unaware of the norm or that a no-hitter was in
progress. They might have had preferences for things other than winning the
game, as though they derive pleasure by upsetting the pitcher. Or they could
have been seeking a psychological edge not in the model, attempting to throw
the pitcher out of rhythm and make a mistake in a later at-bat.3

I offer an alternative explanation. Descriptions of the social norm against
bunting treat it as an iron-clad law: under absolutely no circumstances may the
batter bunt with a no hitter in progress. The subgame perfect equilibrium, on
the other hand, makes no such promise. Suppose the fielder made a mistake and
played slightly further back than x∗. Then the hitter’s unique best response is
to always bunt; swinging away leads to a strictly lower expected win percentage.
Thus, the hitter’s pledge not to bunt is entirely contingent on the fielder standing
in the critical location of indifference.

That said, hitters who break the norm might not necessarily want to, but the
fielders induce them to do so anyway. If the fielders wrongly suspect that the
batter has a measurable reluctance to bunt during a no hitter, they may cheat
a few steps backward, at which point the batter must bunt to maximize his win
percentage. With FIELD f/x data measuring player position and movement
beginning in 2012, we will soon be able to check whether fielders move back as
a no hitter progresses. Indeed, this is an interesting topic for future research
and will be worth revisiting in a few years.

Finally, some opponents of the social norm argue that it is unclear when the
norm begins. Is a no-hitter “in progress” at the start of the sixth inning? The
fifth? The first? This model shows that this criticism is too strong: in all but
the extreme case, the batter can swing away in equilibrium regardless of the
inning.

3There is circumstantial evidence to support this last claim. If Beckett intentionally beaned
Laird in the at-bat after the attempted bunt, Laird successfully induced Beckett to value
revenge over maximizing his team’s win percentage.
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However, the criticism sheds light on hypocrisy of perceived breaches of the
social norm. The model shows that a bunt to lead off the first inning is just as
unnecessary as a bunt with two outs in the ninth with a no-hitter in progress.
Although a breach in later innings is much more apparent, batters could easily
follow the norm from the beginning of the game to the end. As a result, there
is no need to come up with a cutpoint for the violation; in all but the extreme
case, a bunt with a no-hitter in progress is always an unnecessary violation of
the norm.

4 Conclusion

This paper analyzed the strategic dilemma a hitter faces when considering
whether to bunt during a no hitter. I showed that hitters can usually never
bunt and still maximize their team’s probably of victory. Thus, the perceived
dilemma does not inherently exist.

Future research can further investigate this theory in two important ways. As
previously mentioned, the batter’s optimal strategy is a function of the defense’s
fielding position. Better data on fielding positions will give insight into how
defenses play empirically, both in general and in no-hitter situations. Second
this model assumed that the players fully understood each other’s abilities.
However, private information about bunting capabilities (perhaps due to an
injury) could lead to situations in which the fielder optimally chooses a position
further back and the batter bunts. Relaxing this assumption could lead to
new insight on how hitters select their strategies and how fielders choose their
positions. Again, though, we must wait for reliable data on fielding positions to
fully analyze the empirical implications.
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