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According To Expected Utility Theory, If | Tell You That | Willpay You $10 If A Coin Flip Comes
Upheads is a classic scenario used to illustrate how individuals make decisions under risk. Expected
Utility Theory (EUT) provides a framework for understanding choices involving uncertain outcomes by
focusing on the subjective value or utility that individuals assign to different prospects. In this article,
we will explore the principles of Expected Utility Theory, analyze the decision-making process when
offered a gamble like a $10 payout on a coin flip, and discuss how factors such as risk preferences

influence such decisions.

Understanding Expected Utility Theory

What Is Expected Utility Theory?

Expected Utility Theory is a normative model in economics and decision theory that predicts how
rational individuals should make choices when faced with uncertain outcomes. Unlike simple expected
value calculations, which treat all monetary gains and losses equally, EUT accounts for the fact that

individuals often value gains and losses differently depending on their risk attitudes.

o Utility Function: EUT assumes that each individual has a utility function, which maps monetary

outcomes to a subjective measure of satisfaction or value.

e Expected Utility: The decision-maker evaluates a risky prospect by calculating the sum of the



utilities of possible outcomes, weighted by their probabilities.

¢ Rational Choice: According to EUT, rational decision-makers choose the option with the highest

expected utility, not necessarily the highest expected monetary value.

Key Components of Expected Utility Theory

To understand how decisions are made under EUT, it's essential to grasp its core components:

1. Probabilities: The likelihood of each outcome occurring.
2. Outcomes: The possible results of a decision, such as winning or losing money.

3. Utility Function: The individual’s subjective valuation of outcomes, which can be concave,

convex, or linear depending on risk preferences.

Applying EUT to the Coin Flip Scenario

The Basic Setup

Suppose someone offers you a simple gamble: “/ will pay you $10 if a coin flip comes up heads.” The
coin is fair, so the probability of heads (and thus winning $10) is 0.5, and the probability of tails (and

winning nothing) is also 0.5.



Calculating Expected Utility

Using EUT, you evaluate this gamble by calculating the expected utility:

* Assign a utility value to winning $10: U($70)

¢ Assign a utility value to winning $0 (no payout): U($0)

The expected utility (EU) of the gamble is:

EU = 0.5 U($10) + 0.5 U(%0)

Your decision depends on whether this EU exceeds the utility of your current situation (e.g., doing

nothing or opting for a different gamble).

Decision-Making Under Risk

People's choices depend heavily on their utility functions:

» Risk-Averse: They prefer certain outcomes over uncertain ones with the same expected
monetary value. Their utility function is concave, meaning they value certainty higher than risky

prospects.

» Risk-Seeking: They prefer riskier options with potentially higher payoffs, often with convex utility

functions.

» Risk-Neutral: They are indifferent between certain and risky outcomes if expected monetary



values are equal, implying a linear utility function.

How Utility Shapes Your Decision in the Coin Flip Scenario

Risk-Averse Individuals

If you are risk-averse, the utility function is typically concave, meaning that the marginal utility
decreases as wealth increases. You might value the certainty of keeping your current wealth more

than the uncertain prospect of winning $10 with a coin flip.
¢ For example, U($0) might be 0, and U($10) might be less than 10 (say, 7), reflecting diminishing
marginal utility.
e Calculating EU: 0.57 +0.50=35

e If the utility of your current wealth (say, U($0)=0) is higher than 3.5, you might decline the

gamble.

Risk-Seeking Individuals

If you are risk-seeking, your utility function is convex, and you might value the chance of winning $10

more highly than the certain receipt of a smaller amount.

e Suppose U($0)=0, but U($10)=12.



e EU:0512+050=6

* If 6 exceeds your current utility level, you might accept the gamble.

Risk-Neutral Individuals

If you are risk-neutral, utility is linear in wealth:

e U(Sx) = x
e EU:0510+050=5

o If your current utility is less than 5, you accept; if more, you decline.

Implications of Expected Utility Theory in Real-Life Decisions

Behavioral Insights and Deviations

While EUT provides a normative standard for decision-making, real-world behaviors often deviate from

its predictions:

* People tend to overweight small probabilities, leading to behaviors like betting on lotteries.

e Loss aversion causes individuals to weigh losses more heavily than equivalent gains.



e Framing effects can influence how options are presented, altering perceived utility.

Application in Economics and Finance

Expected Utility Theory underpins many economic models, including:

¢ Investment decisions under risk, such as portfolio selection.

¢ Insurance purchasing behavior, where individuals weigh the utility of paying premiums versus

potential losses.

 Gambling and gaming strategies, understanding why people accept or reject certain bets.

Limitations and Alternatives to Expected Utility Theory

Challenges to EUT

Despite its widespread use, EUT faces criticism because:

* People often violate its axioms, such as transitivity and independence.

» Psychological factors and heuristics influence decision-making beyond what EUT predicts.



Alternative Models

Several models have been proposed to better capture actual human behavior:

¢ Prospect Theory: Incorporates loss aversion and probability weighting, explaining many observed

deviations.
* Rank-Dependent Utility: Accounts for the subjective transformation of probabilities.

* Regret Theory: Considers feelings of regret or rejoicing after decisions.

Conclusion

According to Expected Utility Theory, if someone offers to pay you $10 contingent on a coin flip
coming up heads, your decision hinges on your utility function and risk preferences. A risk-averse
person might decline, valuing certainty over the gamble, while a risk-seeker might accept, chasing the
higher utility associated with the risky outcome. The theory provides a rational framework for decision-
making under risk, but real-world choices often involve psychological factors that lead to deviations
from its prescriptions. Understanding these dynamics can help individuals make better decisions and

recognize the biases that influence their risk-related behaviors.
Whether you're a cautious investor, a thrill-seeker, or simply someone weighing a small gamble,

Expected Utility Theory offers valuable insights into the underlying principles guiding your choices

when faced with uncertainty.

Frequently Asked Questions



What does Expected Utility Theory suggest about decision-making
under risk?

It suggests that individuals make choices to maximize their expected utility, rather than expected

monetary value, taking into account their personal risk preferences.

In the context of the coin flip, how does Expected Utility Theory

interpret the offer of $10 for heads?

It considers the expected utility of receiving $10 if heads occurs, weighted by the probability of heads

(usually 50%), to evaluate whether the act aligns with the individual's preferences.

How does risk aversion influence how someone values the $10 payout
in this scenario?

A risk-averse individual might prefer a guaranteed amount over a risky gamble, potentially assigning a

lower utility to the $10, affecting their decision to accept or reject the offer.

What role does subjective probability play in Expected Utility Theory
regarding the coin flip?

Subjective probability reflects the individual's personal assessment of the likelihood of heads, which

influences the expected utility calculation beyond the classical 50% assumption.

Can Expected Utility Theory explain why someone might refuse the
$10 for a coin flip?

Yes, if their subjective utility for the potential outcome is lower than the utility of alternative options or if

they have risk preferences that make the gamble unattractive.



How would a risk-loving individual evaluate the offer under Expected
Utility Theory?

A risk-loving individual might assign higher utility to the gamble, making the prospect of winning $10

more attractive despite the risk, possibly leading them to accept the offer.

What assumptions does Expected Utility Theory make about rational
decision-making in this scenario?

It assumes individuals are rational and consistent, always maximizing their expected utility based on

their preferences and subjective probabilities.

How does this theory help explain real-world decisions involving bets
or gambles?

It provides a framework for understanding how people weigh probabilities and personal risk attitudes to

make decisions that maximize their overall satisfaction or utility, rather than just monetary gains.

Additional Resources

According To Expected Utility Theory, If | Tell You That | Will Pay You $10 If A Coin Flip Comes Up
Heads—what does this mean for decision-making under uncertainty? This question delves into the core
principles of expected utility theory (EUT), a fundamental framework in economics and decision
sciences that explains how rational agents make choices when outcomes are uncertain. In this article,
we'll explore the concept in depth, analyzing how expected utility guides behavior, its implications in

real-world scenarios, and the nuances involved in interpreting such a bet.



Understanding Expected Utility Theory (EUT)

Expected Utility Theory is a normative model that predicts how rational individuals should make
decisions involving risk and uncertainty. It was formalized by John von Neumann and Oskar
Morgenstern in their seminal work Theory of Games and Economic Behavior (1944), providing a

mathematical foundation for rational choice under uncertainty.

Core Principles of EUT

- Rationality: Decision-makers aim to maximize their expected utility, not necessarily their expected
monetary value.

- Utility Function: Each individual assigns a subjective utility to outcomes, which may differ from the
monetary amount.

- Expected Ultility: The decision involves calculating the sum of utilities weighted by the probabilities of

each outcome.

Mathematically, if an individual faces outcomes \( x_1, x_2, ..., x_n\) with corresponding probabilities \(

p_1,p_2, .. p_n\), the expected utility \( EU \) is:
\[
EU = \sum_{i=1}*n p_i \times u(x_i)

\

where \( u(x_i) \) is the utility of outcome \( x_i \).



Interpreting the Statement: "l Will Pay You $10 If A Coin Flip

Comes Up Heads"

When someone offers to pay you $10 if a fair coin lands on heads, they are presenting a simple risky
bet with a 50/50 chance. From the perspective of EUT, your decision to accept or reject this offer

depends on how you value the potential payout relative to your utility function.

The Probabilistic Structure

- Outcome in case of Heads: Receive $10.

- Outcome in case of Tails: Receive $0.

- Probabilities: Both outcomes have a probability of 0.5.

In the absence of any other context, the expected monetary value (EMV) of this gamble is:

\[

EMV = 0.5 \times \$10 + 0.5 \times \$0 = \$5

\]

However, expected utility considers the subjective value you assign to these amounts, which may not

align with their monetary values.

Calculating Expected Utility

Suppose your utility function for money is \( u(x) \). Then,

\[



EU = 0.5 \times u(\$10) + 0.5 \times u(\$0)
\

Your decision depends on whether this expected utility exceeds the utility of not accepting the bet

(which might be your current utility level).

Implications of EUT in This Scenario

The basic idea is that rational individuals should accept the bet if the expected utility of accepting

exceeds the utility of not accepting, and reject otherwise.

Case 1: Risk-Neutral Decision-Maker

- Utility function: \( u(x) = x\).
- Analysis: Since the EMV is \$5, and the utility is linear, accepting the bet increases expected utility

only if your current utility is less than \$5, or if accepting increases your utility.

Example:
If you are indifferent and your current utility is equivalent to \$5, then accepting the bet gives you an

expected utility of:
\[
EU = 0.5 \times 10 + 0.5 \times 0 = 5

\

which matches your current utility level, so you'd be indifferent.



Case 2: Risk-Averse Decision-Maker

- Utility function: Concave (e.g., \( u(x) = \sqrt{x} \)).
- Implication: The individual prefers certainty over risk, so the expected utility of the gamble is less

than the utility of a certain amount equal to the expected monetary value.

Example calculation:

\[

EU = 0.5 \times u(10) + 0.5 \times u(0) = 0.5 \times \sqrt{10} + 0.5 \times 0 \approx 0.5 \times 3.16 + 0
= 1.58

\]

If your current utility exceeds 1.58, you might prefer to decline the bet.

Case 3: Risk-Seeking Decision-Maker

- Utility function: Convex (e.g., \( u(x) = x*2\)).
- Implication: The individual prefers risky bets and might accept even when the expected monetary

value is low.

Calculating:

\[

EU = 0.5 \times (10)*2 + 0.5 \times (0)*2 = 0.5 \times 100 + 0.5 \times 0 = 50
\

This high utility suggests that risk-seeking individuals are more inclined to accept the gamble.



Features and Considerations of Expected Utility in This

Context

Understanding the features of expected utility theory helps clarify its strengths and limitations when

applied to simple bets like the coin flip.

Features

- Subjectivity: Utility functions capture individual preferences, risk attitudes, and circumstances.
- Mathematical Rigor: Provides a clear framework for decision-making under risk.

- Versatility: Can model complex scenarios beyond simple bets.

Limitations and Critiques

- Assumption of Rationality: Assumes individuals are rational and consistent, which may not always
hold.

- Modeling Human Behavior: Empirical evidence shows deviations from EUT, such as in prospect
theory.

- Context-Dependence: Utility assessments can vary based on framing, presentation, or context.

Real-World Applications and Examples

The principle of paying a fixed amount contingent on an uncertain event appears in various real-world

scenarios.



Gambling and Casinos

- Fair Games: Casinos often design games where the expected value is neutral or advantageous for
the house, but players' risk attitudes influence their choices.
- Betting Strategies: Understanding expected utility helps gamblers decide whether to accept bets or

walk away.

Insurance

- Insurers offer contracts where policyholders pay premiums to avoid potential large losses, effectively

placing a utility-based value on security.

Financial Investments

- Investors decide whether to accept risky investments based on the expected utility of potential

returns, not just their monetary expected value.

Decision-Making Under Uncertainty: Practical Insights

While the theoretical framework provides guidance, real-world decision-making involves additional

factors:



Behavioral Aspects

- Loss Aversion: People tend to prefer avoiding losses more than acquiring equivalent gains.
- Probability Weighting: Individuals often overweight small probabilities and underweight large ones.

- Framing Effects: How choices are presented influences decisions.

Implications for the Coin Flip Scenario

- An individual with a strong risk aversion may decline the $10 payout, preferring to keep their current
utility.

- Conversely, a risk-seeker may eagerly accept, valuing the potential upside more heavily.

Conclusion

According To Expected Utility Theory, If | Tell You That | Will Pay You $10 If A Coin Flip Comes Up
Heads encapsulates a fundamental principle of decision-making under risk: rational agents evaluate
uncertain prospects by considering not just the expected monetary values but their subjective utility of
possible outcomes. The model elegantly accounts for individual differences in risk preferences,
allowing for nuanced predictions about accepting or rejecting gambles. However, real-world decision-
making often deviates from the idealized rationality assumed by EUT due to psychological biases and
contextual influences. Nonetheless, expected utility remains a cornerstone in understanding economic
behavior, informing everything from gambling strategies to financial investments and insurance

decisions.

By exploring this specific scenario, we've demonstrated how the concepts of probability, utility, and risk

attitudes intertwine, shaping choices in uncertain environments. Whether you're risk-averse, risk-



neutral, or risk-seeking, expected utility theory provides a valuable lens through which to analyze and

understand your decision-making processes.

According To Expected Utility Theory If I Tell You That I
Willpay You 10 If A Coin Flip Comes Upheads
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