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Figure 1: Left: Eurasian collared dove (Streptopelia decaocto). Right: Harris hawk (Parabuteo
unicinctus). These species lend their names to an iconic theory of economics called the Hawk-
Dove Game.

Prologue

Imagine a hypothetical population of people who behave always in one of 2 ways—either they
always share resources, or fight to keep as many resources as possible just for themselves. We’ll
call the first group “doves” and the second “hawks.” (See the image above.) Now imagine that
we choose 2 random individuals from this population to compete for a pool of $100. If we choose
2 doves, then they share the money and each walks away with $50. If we get a hawk and a
dove, then the hawk attacks the dove, drives them away and takes all $100 for themselves. (Any
number of politicians come to mind.) But if two hawks are chosen, then they fight, damage
each other and have to pay medical expenses so that when all is said and done, each only ends
up with an extra $10. This is a famous economic game called, appropriately, the “hawk-dove
game.” John Maynard Smith adapted this economic game, and others, to evolutionary biology.
Here we examine the insight such game theory has provided into social behavior in humans,
other animals and plants.
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1 Vocabulary

Mutual benefit Relatedness Direct fitness Reciprocity
Selfish behavior Hamilton’s Rule Indirect fitness
Altruistic behavior Parent-offspring conflict Inclusive fitness
Spiteful behavior Greenbeard effect Kin selection

2 Q1

2.1 Readings

� Required: §§12.1 and 12.2 in the textbook (Herron and Freeman, 2014).

2.2 Concept Questions

1. Explain what it means to say that genes are identical by descent.

2. Compare and contrast the following 3 concepts: (i) direct fitness; (ii) indirect fitness; and
(iii) inclusive fitness.

3. Answer Question 2a on page 487 of the textbook.

4. Answer Question 2b on page 487 of the textbook.

5. Answer Question 2c on page 487 of the textbook.

2.3 Synthesis Questions

6. Answer Question 5 on page 488 of the textbook.

3 Q2

3.1 Readings

� Required: §12.4 of the textbook (Herron and Freeman, 2014).

3.2 Concept Questions

1. Answer Question 1 on page 487 of the textbook.

2. Answer Question 3a on page 487 of the textbook.

3.3 Synthesis Questions

3. Answer Question 4 on page 488 of the textbook.

4. Answer Question 9 on page 487 of the textbook.
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