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The “rational choice” model

Chapter 2 of [Shepsle]
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Our general enterprise is explaining social and political events and
phenomena
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Our general enterprise is explaining social and political events and
phenomena

Methodological individualism: The individual is our basic
explanatory building block
» Individuals are self-interested (not selfish)

> Individuals are instrumentally rational: act in accord both with
the decision maker's preferences and beliefs
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Instrumental Rationality

“The notion of instrumental rationality is a powerful and natural
one...
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Instrumental Rationality

“The notion of instrumental rationality is a powerful and natural
one...Instrumental rationality is within the intersection of all
theories of rationality (and perhaps nothing else is). In this sense,
instrumental rationality is the default theory, the theory that all
discussants of rationality can take for granted, whatever else they
think.
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Instrumental Rationality

“The notion of instrumental rationality is a powerful and natural
one...Instrumental rationality is within the intersection of all
theories of rationality (and perhaps nothing else is). In this sense,
instrumental rationality is the default theory, the theory that all
discussants of rationality can take for granted, whatever else they
think. There is something more, | think. The instrumental theory
of rationality does not seem to stand in need of justification,
whereas every other theory does. Every other theory must
produces reasons for holding that what it demarcates is indeed
rationality. Instrumental rationality is the base state. The question
is whether it is the whole of rationality.” (Nozick, pg. 133)

R. Nozick. The Nature of Rationality. Princeton University Press, 1993.
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What does it mean to be instrumentally rational?
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Instrumental Rationality |

What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally

rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.
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What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally

rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow:
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What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper.
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What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will
be a gorgeous day. So, Ann leaves without an umbrella

PHIL 308S: Voting Theory and Fair Division 5/25



Instrumental Rationality |

What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will

be a gorgeous day. So, Ann leaves without an umbrella and gets
soaked in a freak rainstorm.
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What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will
be a gorgeous day. So, Ann leaves without an umbrella and gets
soaked in a freak rainstorm.

Too broad:
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Instrumental Rationality |

What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will
be a gorgeous day. So, Ann leaves without an umbrella and gets
soaked in a freak rainstorm.

Too broad: Bob never checks weather reports, but does consult his
Ouiji board.
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Instrumental Rationality |

What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will
be a gorgeous day. So, Ann leaves without an umbrella and gets
soaked in a freak rainstorm.

Too broad: Bob never checks weather reports, but does consult his
Ouiji board. On the day that Ann got soaked, Bob’s Ouiji board
told him to take an umbrella, so he stayed dry.
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Instrumental Rationality |

What does it mean to be instrumentally rational?

Rationality as Effectiveness: Ann's action « is instrumentally
rational iff Ann's a-ing is an effective way for Ann to achieve her
goal, desire, end or taste G.

Too narrow: Ann checks the forecast with the local news,
weather.com and the local newspaper. They all concur that it will
be a gorgeous day. So, Ann leaves without an umbrella and gets
soaked in a freak rainstorm.

Too broad: Bob never checks weather reports, but does consult his
Ouiji board. On the day that Ann got soaked, Bob’s Ouiji board
told him to take an umbrella, so he stayed dry.

We need to take the agent’s beliefs into account
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Instrumental Rationality [l

Subjective Rationality: S's action « is instrumentally rational iff
when she chooses a: (1) her choice was based on her beliefs (B)
and (2) if B were true beliefs, then o would be an effective way to
achieve her goals, desires, tastes, etc.
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Instrumental Rationality [l

Subjective Rationality: S's action « is instrumentally rational iff
when she chooses «a: (1) her choice was based on her beliefs (B)
and (2) if B were true beliefs, then a would be an effective way to
achieve her goals, desires, tastes, etc.

Is Ann instrumentally rational according to the above definition?
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Instrumental Rationality [l

Subjective Rationality: S's action « is instrumentally rational iff
when she chooses «a: (1) her choice was based on her beliefs (B)
and (2) if B were true beliefs, then a would be an effective way to
achieve her goals, desires, tastes, etc.

Is Ann instrumentally rational according to the above definition?

Is Bob's action deemed irrational according to the above definition?
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Instrumental Rationality [l

Subjective Rationality: S's action « is instrumentally rational iff
when she chooses «a: (1) her choice was based on her beliefs (B)
and (2) if B were true beliefs, then a would be an effective way to
achieve her goals, desires, tastes, etc.

Is Ann instrumentally rational according to the above definition?
Is Bob's action deemed irrational according to the above definition?

What constraints should be placed on reasonable beliefs that
underlie a rational choice?
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Instrumental Rationality Il

Instrumental Rationality: S's action « is instrumentally rational
iff Ann chooses « because she soundly believes it is the best
prospect to achieve her goals, desires, tastes, etc.
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What are preferences?
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What are preferences?

Preferring or choosing x is different than “liking” x or “having a
taste for x"": one can prefer x to y but dislike both options
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What are preferences?
Preferring or choosing x is different than “liking” x or “having a
taste for x"": one can prefer x to y but dislike both options

In utility theory, preferences are always understood as comparative:
“preference” is more like “bigger” than “big”
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What are preferences?

Preferring or choosing x is different than “liking” x or “having a
taste for x"": one can prefer x to y but dislike both options

In utility theory, preferences are always understood as comparative:
“preference” is more like “bigger” than “big”

Revealed Preferences: Ann is said to have a preference for x
over y iff Ann chooses x over y where choice is conceived of as
overt behavior.
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What are preferences?

Preferring or choosing x is different than “liking” x or “having a
taste for x"": one can prefer x to y but dislike both options

In utility theory, preferences are always understood as comparative:
“preference” is more like “bigger” than “big”

Revealed Preferences: Ann is said to have a preference for x
over y iff Ann chooses x over y where choice is conceived of as
overt behavior.

Deliberative Preferences: A person deliberates and (ideally)
ranks all the possible “outcomes”
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Preliminaries: Orderings

An ordering is a relation R on a set X: a subset of the set of pairs
of elements from X: RC X x X

Write aRb iff (a,b) € R
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Preliminaries: Orderings

An ordering is a relation R on a set X: a subset of the set of pairs
of elements from X: RC X x X

Write aRb iff (a,b) € R

Properties of orderings:

> Reflexivity: for all a € X, aRa
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Preliminaries: Orderings

An ordering is a relation R on a set X: a subset of the set of pairs
of elements from X: RC X x X

Write aRb iff (a,b) € R

Properties of orderings:
> Reflexivity: for all a € X, aRa

» Completeness: for all a,b € X, aRb or bRa (or a = b)
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Preliminaries: Orderings

An ordering is a relation R on a set X: a subset of the set of pairs
of elements from X: RC X x X

Write aRb iff (a,b) € R

Properties of orderings:
> Reflexivity: for all a € X, aRa
» Completeness: for all a,b € X, aRb or bRa (or a = b)
» Transitivity: for all a, b, c € X, aRb and bRc then aRc
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Preliminaries: Orderings

An ordering is a relation R on a set X: a subset of the set of pairs
of elements from X: RC X x X

Write aRb iff (a,b) € R

Properties of orderings:
> Reflexivity: for all a € X, aRa

Completeness: for all a,b € X, aRb or bRa (or a = b)

v

v

Transitivity: for all a, b,c € X, aRb and bRc then aRc

v

Symmetry: for all a, b € X, aRb implies bRa

v

Asymmtery: for all a, b € X, aRb implies not-bRa
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Preliminaries: Orderings

Let X be the set of outcomes (or options) and R an ordering
(RC X x X).
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Given two outcomes x, y € X, there are four possibilities:
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Preliminaries: Orderings

Let X be the set of outcomes (or options) and R an ordering
(RC X x X).

Given two outcomes x, y € X, there are four possibilities:

1. xRy and it is not the case that yRx: The agent strictly prefers
X toy
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Preliminaries: Orderings

Let X be the set of outcomes (or options) and R an ordering
(RC X x X).

Given two outcomes x, y € X, there are four possibilities:

1. xRy and it is not the case that yRx: The agent strictly prefers
X toy

2. yRx and it is not the case that xRy: The agent strictly prefers
y to x
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Preliminaries: Orderings

Let X be the set of outcomes (or options) and R an ordering
(RC X x X).

Given two outcomes x, y € X, there are four possibilities:

1. xRy and it is not the case that yRx: The agent strictly prefers
X toy

2. yRx and it is not the case that xRy: The agent strictly prefers
y to x

3. xRy and yRx: The agent is indifferent between x and y
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Preliminaries: Orderings

Let X be the set of outcomes (or options) and R an ordering
(RC X x X).

Given two outcomes x, y € X, there are four possibilities:

1. xRy and it is not the case that yRx: The agent strictly prefers
X toy

2. yRx and it is not the case that xRy: The agent strictly prefers
y to x

3. xRy and yRx: The agent is indifferent between x and y
4. It is not the case that xRy and it is not the case that yRx:

The agent cannot compare x and y

PHIL 308S: Voting Theory and Fair Division 10/25



Let X be a set of options/outcomes, for x,y € X
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Let X be a set of options/outcomes, for x,y € X

xPjy means “agent i strictly prefers x over y”
xl;y means “agent i is indifferent between x and y

xR;y iff xPjy or xl;y.
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Rational preferences

1. Comparability: any pair of alternatives x, y are comparable:
either xP;y or yPix or xl;y
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Rational preferences

1. Comparability: any pair of alternatives x, y are comparable:
either xP;y or yPix or xl;y

2. Transitivity: Both the strict preference and indifference are
transitive: for all x,y and z
e if xP;y and yP;z then xP;z
e if xl;y and yl;z then xl;z
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Rational preferences

1. Comparability: any pair of alternatives x, y are comparable:
either xP;y or yP;x or xl;y

2. Transitivity: Both the strict preference and indifference are
transitive: for all x,y and z

e if xP;y and yP;z then xP;z
e if xl;y and yl;z then xl;z

Why satisfy these assumptions?
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Why should we accept these axioms?

“Rather than trying to provide instrumental or pragmatic
justifications for the axioms of ordinal utility, it is better...to see
them as constitutive of our conception of a fully rational
agent....those disposed to blatantly ignore transitivity are
unintelligible to use: we can't understand their pattern of actions

as sensible” (pg. 39)

Gerald Gaus. On Philosophy, Politics and Economics. Wadsworth Philosophical
Topics, 2008.
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Rationality is associated with both the capacity to order outcomes
and to choose from the top of the order.
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Maximizing

A. Sen. Maximization and the Act of Choice. Econometrica, Vol. 65, No. 4,
1997, 745 - 779.

“The formulation of maximizing behavior in economics has often
parallels the modeling of maximization in physics an related
disciplines.
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Maximizing

A. Sen. Maximization and the Act of Choice. Econometrica, Vol. 65, No. 4,
1997, 745 - 779.

“The formulation of maximizing behavior in economics has often
parallels the modeling of maximization in physics an related
disciplines. But maximizing behavior differs from nonvolitional
maximization because of the fundamental relevance of the choice
act, which has to be placed in a central position in analyzing
maximizing behavior.
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Maximizing

A. Sen. Maximization and the Act of Choice. Econometrica, Vol. 65, No. 4,
1997, 745 - 779.

“The formulation of maximizing behavior in economics has often
parallels the modeling of maximization in physics an related
disciplines. But maximizing behavior differs from nonvolitional
maximization because of the fundamental relevance of the choice
act, which has to be placed in a central position in analyzing
maximizing behavior. A person’s preferences over comprehensive
outcomes (including the choice process) have to be distinguished
form the conditional preferences over culmination outcomes given
the act of choice.” (pg. 745)
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You arrive at a garden party and can readily identify the most
comfortable chair. You would be delighted if an imperious host
were to assign you that chair. However, if the matter is left to your
own choice, you may refuse to rush to it.
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own choice, you may refuse to rush to it. You select a “less
preferred” chair.
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You arrive at a garden party and can readily identify the most
comfortable chair. You would be delighted if an imperious host
were to assign you that chair. However, if the matter is left to your
own choice, you may refuse to rush to it. You select a “less
preferred” chair. Are you still a maximizer?
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You arrive at a garden party and can readily identify the most
comfortable chair. You would be delighted if an imperious host
were to assign you that chair. However, if the matter is left to your
own choice, you may refuse to rush to it. You select a “less
preferred” chair. Are you still a maximizer? Quite possibly you are,
since your preference ranking for choice behavior may well be
defined over “comprehensive outcomes”, including choice processes
(in particular, who does the choosing) as well as the outcomes at
culmination (the distribution of chairs).
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You arrive at a garden party and can readily identify the most
comfortable chair. You would be delighted if an imperious host
were to assign you that chair. However, if the matter is left to your
own choice, you may refuse to rush to it. You select a “less
preferred” chair. Are you still a maximizer? Quite possibly you are,
since your preference ranking for choice behavior may well be
defined over “comprehensive outcomes”, including choice processes
(in particular, who does the choosing) as well as the outcomes at
culmination (the distribution of chairs).

To take another example, you may prefer mangoes to apples, but
refuse to pick the last mango from a fruit basket, and yet be very
pleased if someone else were to “force” that last mango on you. ”
(Sen, pg. 747)
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Environmental Uncertainty and Beliefs

In many circumstances the individual doesn't get to choose
outcomes directly, but rather chooses and instrument that affects
what outcome actually occurs.
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Environmental Uncertainty and Beliefs

In many circumstances the individual doesn't get to choose
outcomes directly, but rather chooses and instrument that affects
what outcome actually occurs.

Choice under

» certainty: highly confident about the relationship between
actions and outcomes

> risk: clear sense of possibilities and their likelihoods

> uncertainty: the relationship between actions and outcomes is
so imprecise that it is not possible to assign likelihoods
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Utility Function

A utility function on a set X is a function u: X — R
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Utility Function

A utility function on a set X is a function u: X — R

The agent prefers x to y according to u provided u(x) > u(y)
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Utility Function

A utility function on a set X is a function u: X — R

The agent prefers x to y according to u provided u(x) > u(y)

What properties does this preference ordering have?
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Ordinal Utility Theory: Axioms
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Ordinal Utility Theory: Axioms

1. The ordering is complete: the agent call always rank options
(for any two options x and y, either (1) the agent strictly

prefers x to y, (2) strictly prefers y to x or (3) is indifferent
between x and y).
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1. The ordering is complete: the agent call always rank options
(for any two options x and y, either (1) the agent strictly
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between x and y).

2. Strict preference is asymmetric: it is not the case that the
agent strictly prefers x to y and strictly prefers y to x
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Ordinal Utility Theory: Axioms

1. The ordering is complete: the agent call always rank options
(for any two options x and y, either (1) the agent strictly
prefers x to y, (2) strictly prefers y to x or (3) is indifferent
between x and y).

2. Strict preference is asymmetric: it is not the case that the
agent strictly prefers x to y and strictly prefers y to x

3. Weak preference is reflexive: the agent always thinks x is at
least as good as x.
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Ordinal Utility Theory: Axioms

1. The ordering is complete: the agent call always rank options
(for any two options x and y, either (1) the agent strictly
prefers x to y, (2) strictly prefers y to x or (3) is indifferent
between x and y).

2. Strict preference is asymmetric: it is not the case that the
agent strictly prefers x to y and strictly prefers y to x

3. Weak preference is reflexive: the agent always thinks x is at
least as good as x.

4. Weak preference (and hence strict and indifference) is

transitive
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Utilities |

Fact. Suppose that X is finite and = is a complete and transitive
ordering over X, then there is a utility function v : X — R that
represents = (x = y iff u(x) > u(y))
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Utilities |

Fact. Suppose that X is finite and > is a complete and transitive
ordering over X, then there is a utility function v : X — R that
represents = (x = y iff u(x) > u(y))

Utility is defined in terms of preference (so it is an error to say that
the agent prefers x to y because she assigns a higher utility to x
than to y).
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Utilities Il
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Utilities Il

Important point: consider x > y > z
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Utilities Il

Important point: consider x > y > z, all three utility functions
represent this ordering:

Preference w1 w» us

X 3 10 1000
y 2 5 99
z 1 0 1

x =y = z is represented by both (3,2,1) and (1000, 999, 1), so
cannot say y is “closer” to x than to z.
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The EU-Thesis

Expected Money/Value/Utility: Given an agent’s beliefs and
desires, the expected utility of an action leading to a set of

outcomes Out is:

Z [how likely the act will lead to o] x[how much the agent desires o]

o€Out

-
22/25
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The EU-Thesis

Expected Money/Value/Utility: Given an agent’s beliefs and
desires, the expected utility of an action leading to a set of

outcomes Out is:

Z [how likely the act will lead to o] x[how much the agent desires o]

o€Out

1. principle of maximizing expected monetary value

2. principle of maximizing expected utility

-
22/25
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Comments on Expected Utility

Options  1/2 1/2
Ly M 1M

L M OM
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Ly M 1M

L M O0M

EVM(L1)=1/2-1+41/2-1=1
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What numbers should we use in place of monetary value?
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Comments on Expected Utility

Options  1/2 1/2
Ly M 1M

L M O0M

EVM(L1)=1/2-1+41/2-1=1
EVM(L1)=1/2-3+1/2-0=15

What numbers should we use in place of monetary value? (moral)
value? personal utility?
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Why maximize expected utility?

Law of Large Numbers: everyone who maximizes expected utility
will almost certainly be better off in the long run. By performing a
random experiment sufficiently many times, the probability that
the average outcome differs from the expected outcome can be

rendered arbitrarily small.

-
24/25
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Why maximize expected utility?

Law of Large Numbers: everyone who maximizes expected utility
will almost certainly be better off in the long run. By performing a
random experiment sufficiently many times, the probability that
the average outcome differs from the expected outcome can be
rendered arbitrarily small.

Gambler’s Ruin: Suppose Ann and Bob start with 1000EUR each
and flip a fair coin.
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Law of Large Numbers: everyone who maximizes expected utility
will almost certainly be better off in the long run. By performing a
random experiment sufficiently many times, the probability that
the average outcome differs from the expected outcome can be
rendered arbitrarily small.

Gambler’s Ruin: Suppose Ann and Bob start with 1000EUR each
and flip a fair coin. Ann gives Bob 1EUR if H and Bob gives Ann
1EUR if T. If they flip the coin a sufficiently large number of times,
each player is guaranteed to face a sequence of flips that bankrupts
them. The player that faces such a sequence first, will never have
an opportunity to feel the effects of the Law of Large Numbers.
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“Aristotle, Hobbes, Rousseau and other great political thinkers and
philosophers have suggested that there is something special about
politics —-that the collective choices for a nation, for example, are
altogether different from choosing pizza toppings. Perhaps. Indeed,
certainly this must bet the case. But the process of choosing
rationally bears characterizing markings in all these contexts and so
may be analyzed with the same intellectual framework.”
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