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Why Don’t Teams Always Pass?

Run Defense Pass Defense

Offense Runs -5 5
Offense Passes 10 0
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Why Don’t Teams Always Pass?

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝐺𝐺 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = 𝑝𝑝 −5 + 1 − 𝑝𝑝 10 = −15𝑝𝑝 + 10

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑃𝑃𝐺𝐺𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = 𝑝𝑝 5 + 1 − 𝑝𝑝 0 = 5𝑝𝑝

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝐺𝐺 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = −1.25
𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑃𝑃𝐺𝐺𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = 3.75

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝐺𝐺 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = 6.25
𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑃𝑃𝐺𝐺𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = 1.25

Always Run Defense

Always Pass Defense



Why Don’t Teams Always Pass?

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑅𝑅𝑅𝑅𝐺𝐺 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 = −15𝑝𝑝 + 10 = 5p = E[Gain|Pass Defense]
−20𝑝𝑝 = −10

𝑝𝑝 = 0.5
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Why Don’t Teams Always Pass?

Run Defense Pass Defense

Offense Runs -5 5
Offense Passes 10 0



Why Don’t Teams Always Pass?

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑂𝑂𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐺𝐺𝐷𝐷 = 𝑞𝑞 −5 + 1 − 𝑞𝑞 5 = −10𝑞𝑞 + 5

𝐸𝐸 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑂𝑂𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐷𝐷𝐷𝐷 𝑃𝑃𝐺𝐺𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑞𝑞 10 + 1 − 𝑞𝑞 0 = 10𝑞𝑞

25% Run Defense
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Why Don’t Teams Always Pass?

Run Defense Pass Defense

Offense Runs r-k r+k
Offense Passes t+mk t-mk

𝑞𝑞 = 0.5 +
𝑟𝑟 − 𝑡𝑡

2𝑘𝑘(𝑚𝑚 + 1)

𝑝𝑝 =
𝑚𝑚

𝑚𝑚 + 1

Defend Better Play More Than 50% of the Time
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Why Don’t Teams Always Pass?

Run Defense Pass Defense

Offense Runs -5 5
Offense Passes 5 -5

Run Defense Pass Defense

Offense Runs -5 10
Offense Passes 5 -5
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I’m just here so I can pay my fines.

- Mahatma Mario
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