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Football Decision Making

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑉𝑉(𝐷𝐷𝐷𝐷𝐷𝐷𝑀𝑀,𝑌𝑌𝑀𝑀𝑀𝑀𝐸𝐸𝑌𝑌 𝐹𝐹𝐷𝐷𝑀𝑀 1𝑌𝑌𝐸𝐸 𝐷𝐷𝐷𝐷𝐷𝐷𝑀𝑀,𝑌𝑌𝑀𝑀𝑀𝑀𝐸𝐸 𝐿𝐿𝑀𝑀𝑀𝑀𝐸𝐸)

Look at Later
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𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐺𝐺𝐷𝐷 𝐹𝐹𝐷𝐷𝑀𝑀 𝐼𝐼𝐸𝐸 = 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 + 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸
= 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × 𝑉𝑉 1,10,75 − 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 × 𝑉𝑉(1,10,28)

𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐹𝐹𝑀𝑀𝐸𝐸𝐹𝐹𝐸𝐸 𝐺𝐺𝐷𝐷𝑀𝑀𝐹𝐹 = 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 + 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸

What Assumptions are
Being Made Here?

= 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × (3 − 𝑉𝑉(1,10,27)) − 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 × 𝑉𝑉(1,10,37)

What Assumptions are
Being Made Here?



Football Decision Making

𝐸𝐸 = 𝛽𝛽0 + 𝛽𝛽1 × 𝐸𝐸 + 𝜖𝜖 What is the Problem Here?

log
𝐸𝐸

1 − 𝐸𝐸
= 𝛽𝛽0 + 𝛽𝛽1 × 𝐸𝐸
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Logistic Regression 
Smooths This 
Relationship?

log
�̂�𝐸

1 − �̂�𝐸 = 5.697 − 0.097 ∗ 𝐸𝐸
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𝑉𝑉 1,10,75 = 3.884
𝑉𝑉 1,10,28 = 0.336
𝑉𝑉 1,10,27 = 0.266
𝑉𝑉 1,10,37 = 0.979

0.76 × 3 − 0.266 − 0.24 × 0.978 = 1.84

�̂�𝐸 =
𝐸𝐸5.697−0.097∗47

1 + 𝐸𝐸5.697−0.097∗47
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𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × 3.884 − (1 − 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 ) × 0.336 ≥ 1.84
𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × 3.884 − 0.336 + 0.336 × 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 ≥ 1.84

4.22 × 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 ≥ 2.176
𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 ≥ 0.516
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𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑆𝑆𝑀𝑀𝐸𝐸 = −𝑉𝑉 1,10,25 = −0.46
𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑆𝑆𝑀𝑀𝐸𝐸 = −𝑃𝑃 5 𝑌𝑌𝐷𝐷 × 𝑉𝑉 1,10,65 − 𝑃𝑃 10 𝑌𝑌𝐷𝐷 × 𝑉𝑉 1,10,55 −⋯− 𝑃𝑃 65 𝑌𝑌𝐷𝐷 × 𝑉𝑉(1,10,5)

Consideration of All Possible Punt Scenarios
Assuming the Punt is Not Blocked

𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐺𝐺𝐷𝐷 𝐹𝐹𝐷𝐷𝑀𝑀 𝐼𝐼𝐸𝐸 = 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × 𝑉𝑉 1,10,35 − 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 × 𝑉𝑉 1,10,68
= 𝑃𝑃 𝑆𝑆𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝑌𝑌𝑌𝑌 × 0.839 − 𝑃𝑃 𝐹𝐹𝑀𝑀𝑀𝑀𝐹𝐹𝑆𝑆𝑀𝑀𝐸𝐸 × 3.265
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𝑉𝑉 2,3,37 = 0.956
𝑉𝑉 1,5,35 = 0.983

Don’t Accept Penalty

Accept Penalty

𝑉𝑉 2,10,30 = 0.115
𝑉𝑉 1,15,25 = −0.057

Don’t Accept Penalty

Accept Penalty



This is no democracy. 
It is a dictatorship. 

I am the law.

- Coach Herman Boone
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