prospect theory an analysis of decision under risk

Prospect Theory: An Analysis of Decision Under

Risk

Prospect theory an analysis of decision under risk offers a groundbreaking perspective on how
individuals make choices when faced with uncertain outcomes. Unlike traditional economic models that
assume rational decision-making, prospect theory, developed by Kahneman and Tversky, reveals the
psychological biases that shape our judgments and behaviors. This article delves into the core
principles of prospect theory, exploring its key concepts such as the value function, weighting function,
and the framing effect. We will examine how these elements explain phenomena like loss aversion and
the certainty effect, providing a deeper understanding of decision-making under uncertainty.
Furthermore, we'll discuss the implications of prospect theory across various fields, from finance and
marketing to public policy and individual psychology, highlighting its enduring relevance in analyzing

how people navigate risk.
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Understanding Prospect Theory

Prospect theory is a descriptive model of decision-making that contrasts with normative models of
rational choice. It was introduced by Amos Tversky and Daniel Kahneman in 1979, aiming to explain
observed deviations from expected utility theory. The theory posits that people evaluate potential
outcomes relative to a reference point, typically the status quo, and that their responses to gains and
losses are asymmetrical. This asymmetry, particularly the heightened sensitivity to losses, is a
cornerstone of prospect theory and provides critical insights into why individuals often make seemingly
irrational choices when faced with risk. Analyzing decision under risk through the lens of prospect

theory allows for a more accurate prediction of human behavior.

Core Principles of Prospect Theory

The foundation of prospect theory rests on two primary components: the value function and the
weighting function. These components work in tandem to describe how individuals perceive and

evaluate risky prospects.

The Value Function

The value function in prospect theory describes how individuals assign subjective value to outcomes.
Unlike expected utility theory, which assumes a linear relationship between objective outcomes and
subjective utility, prospect theory proposes an S-shaped value function. This function is characterized
by two key features: diminishing sensitivity and asymmetry between gains and losses. Diminishing
sensitivity means that the impact of a change in value decreases as the magnitude of the outcome
increases. For example, the difference between gaining $10 and $20 feels more significant than the
difference between gaining $1000 and $1010. The asymmetry is crucial; the curve is steeper in the

domain of losses than in the domain of gains, reflecting a greater psychological impact of losses



compared to equivalent gains. This non-linear mapping of outcomes to subjective values is central to

understanding decision under risk.

The Weighting Function

The weighting function in prospect theory addresses how individuals subjectively perceive probabilities.
Instead of using objective probabilities directly, people tend to overweight small probabilities and
underweight moderate to high probabilities. This is represented by a probability weighting function that
deviates from the identity line (where subjective probability equals objective probability). For small
probabilities, the subjective weight is often greater than the objective probability, leading to a tendency
to take risks to avoid even small chances of large losses or to achieve small chances of large gains.
Conversely, for larger probabilities, the subjective weight is often less than the objective probability,
leading to a preference for sure outcomes over risky ones, especially in the domain of gains. This
function helps explain phenomena like the preference for lotteries with small chances of winning large

sums.

Key Concepts and Phenomena

Prospect theory elucidates several well-documented psychological phenomena that influence decision-
making under risk. Understanding these concepts is vital for a comprehensive analysis of prospect

theory.

Loss Aversion

Loss aversion is perhaps the most influential concept derived from prospect theory. It describes the

tendency for individuals to prefer avoiding losses over acquiring equivalent gains. The psychological



impact of a loss is generally felt more intensely than the psychological impact of an equivalent gain.
This means that people are often willing to take on more risk to avoid a loss than they are to achieve
a gain. For instance, an investor might be more inclined to hold onto a losing stock in the hope that it
will recover than to sell it and realize the loss. This asymmetry is a direct consequence of the steeper
slope of the value function in the loss domain, making prospect theory a powerful tool for analyzing

decision under risk.

The Certainty Effect and the Allais Paradox

The certainty effect describes the tendency to overweight outcomes that are considered certain
compared to outcomes that are merely probable. When faced with a choice between a sure gain and a
gamble that offers a possibility of a larger gain, individuals often prefer the sure gain, even if the
expected value of the gamble is higher. Conversely, when choosing between two gambles, both with
probable outcomes, people are more likely to take risks. The Allais paradox, a classic challenge to
expected utility theory, demonstrates this effect. It presents a scenario where individuals consistently
violate the independence axiom by preferring a sure outcome in one choice, but then choosing a
gamble with the same sure outcome removed from both options in a subsequent choice. Prospect
theory explains this by the non-linear weighting of probabilities, where certainty is overweighted, and

by the reference-dependent nature of value.

The Reflection Effect

The reflection effect, another key finding illuminated by prospect theory, describes how decision-
making patterns reverse when moving from the domain of gains to the domain of losses. In the domain
of gains, people tend to be risk-averse, preferring a sure gain over a gamble with a higher expected
value. However, in the domain of losses, the same individuals often become risk-seeking, preferring to
take a gamble that offers a possibility of no loss over a sure loss. This is because the value function is

concave for gains and convex for losses. This reversal in risk attitudes, particularly the increased



willingness to gamble to avoid losses, is a significant aspect of decision under risk as explained by

prospect theory.

The Possibility Effect

The possibility effect relates to the overweighting of small probabilities, particularly in the context of
avoiding a highly undesirable outcome. For example, when facing a small chance of a catastrophic
loss, individuals may take on considerable risk to eliminate that small possibility. This is because small
probabilities are disproportionately weighted in the weighting function of prospect theory. This effect
can explain behaviors such as the purchase of lottery tickets, where the small probability of winning a
large sum is overemphasized, or the purchase of insurance, where the small probability of a large loss

drives the decision.

Prospect Theory vs. Expected Utility Theory

The divergence between prospect theory and expected utility theory lies in their fundamental
assumptions about rationality and decision-making processes. Expected utility theory, a normative
model, assumes that individuals make decisions in a way that maximizes their expected utility, treating
probabilities linearly and focusing on absolute wealth. It posits that choices should be consistent and
independent of how options are presented. In contrast, prospect theory is a descriptive model that
acknowledges and explains systematic deviations from expected utility theory observed in real-world
behavior. It highlights the importance of a reference point, the non-linear processing of probabilities,
and the asymmetric valuation of gains and losses. This makes prospect theory a more accurate
framework for an analysis of decision under risk, as it captures the psychological realities of human

judgment.



Applications of Prospect Theory

The insights provided by prospect theory have found wide-ranging applications across numerous

disciplines, offering a more nuanced understanding of human behavior in various contexts.

Financial Decision Making

In finance, prospect theory helps explain phenomena that are difficult to reconcile with traditional
rational choice models. Loss aversion, for instance, can explain the disposition effect, where investors
tend to sell winning stocks too early and hold onto losing stocks too long. The reference dependence
and framing effects can also influence investment choices, with the way financial products are
presented significantly impacting investor decisions. Understanding these biases through prospect

theory is crucial for portfolio management and financial advising.

Marketing and Consumer Behavior

Marketers leverage principles of prospect theory to influence consumer choices. Pricing strategies,
such as offering discounts (framing a price reduction as a gain) versus avoiding surcharges (framing
an added cost as a loss), can have different impacts. Product bundling and limited-time offers often tap
into the weighting function by creating a sense of urgency or highlighting potential missed
opportunities. The concept of loss aversion is also used in marketing to encourage purchases by

emphasizing what consumers might lose by not buying a product or service.

Public Policy and Behavioral Economics

Behavioral economics, heavily influenced by prospect theory, offers valuable insights for public policy.



Understanding how people respond to financial incentives, regulations, and information is crucial for
designing effective policies. For example, in healthcare, framing the benefits of a treatment in terms of
preventing a negative outcome (loss aversion) might be more effective than framing it in terms of
achieving a positive outcome. Similarly, in environmental policy, highlighting the risks of inaction can

be more persuasive than emphasizing the benefits of action.

Everyday Decision Making

On a personal level, prospect theory helps us understand our own seemingly irrational choices. From

deciding whether to take a risk at work to managing personal finances, our decisions are often shaped
by our reference points, our aversion to losses, and how we perceive probabilities. Recognizing these
cognitive biases can empower individuals to make more informed and potentially more beneficial

decisions, especially when navigating situations involving uncertainty.

Limitations and Criticisms of Prospect Theory

Despite its significant contributions, prospect theory is not without its limitations and criticisms. One
common critique is that while prospect theory effectively describes decision-making behavior, it doesn't
always provide clear prescriptive guidance on how to make optimal decisions. Some argue that the
reference point can be ambiguous and context-dependent, making predictions less precise in certain
situations. Furthermore, the theory's focus on individual decision-making might not fully account for the
influence of social contexts and group dynamics on choices under risk. While prospect theory offers a
powerful explanatory framework, continuous research explores its boundaries and potential

refinements.



The Enduring Legacy of Prospect Theory

Prospect theory has profoundly reshaped our understanding of human judgment and decision-making,
particularly in the context of risk. By moving beyond the idealized assumptions of rational economic
models, Kahneman and Tversky provided a more psychologically realistic account of how people
evaluate uncertain outcomes. lts core concepts, such as loss aversion and the non-linear weighting of
probabilities, continue to be central to behavioral economics and have had a lasting impact on fields
ranging from finance and marketing to public policy and cognitive psychology. The enduring legacy of
prospect theory lies in its ability to explain a wide array of observed behaviors and its ongoing

influence on research into decision under risk.

Frequently Asked Questions

How does prospect theory explain why people are more sensitive to
losses than gains?

Prospect theory proposes a value function that is steeper for losses than for gains. This means the
perceived negative impact of losing a certain amount is greater than the perceived positive impact of

gaining the same amount. This asymmetry is often referred to as loss aversion.

What is the reference point in prospect theory and why is it
important?

The reference point is the point from which gains and losses are evaluated. It's not an absolute level
of wealth, but rather the current status quo or an expected outcome. Decisions are made based on

deviations from this reference point, making framing and context crucial in understanding choices.



Can you explain the concept of the probability weighting function in
prospect theory?

The probability weighting function in prospect theory suggests that people don't treat probabilities
objectively. They tend to overweight small probabilities (making unlikely events seem more probable)
and underweight moderate to high probabilities (making more likely events seem less probable). This

leads to deviations from expected utility theory.

How does prospect theory differ from expected utility theory in
decision-making under risk?

Expected utility theory assumes individuals are rational and make decisions to maximize their expected
utility, treating all outcomes with objective probabilities. Prospect theory, however, acknowledges
psychological biases like loss aversion and probability weighting, suggesting decisions are often based

on subjective value and perceived probabilities relative to a reference point.

What are some practical applications of prospect theory in marketing
or finance?

In marketing, prospect theory explains why 'free trial' offers or 'money-back guarantees' are effective
(focusing on avoiding a loss). In finance, it helps understand why investors hold onto losing stocks too
long (loss aversion) or are drawn to lottery-like investments (overweighting small probabilities of large

gains).

Additional Resources

Here are 9 book titles related to prospect theory, with short descriptions:

1. Thinking, Fast and Slow

This seminal work by Daniel Kahneman, a Nobel laureate, introduces the reader to the two systems



that drive the way we think: System 1 (fast, intuitive, and emotional) and System 2 (slower, more
deliberate, and logical). While not solely focused on prospect theory, it lays the foundational
groundwork for understanding the cognitive biases and heuristics that lead to its observed patterns.
Kahneman expertly illustrates how our minds often deviate from pure rationality, making prospect

theory concepts accessible and relatable.

2. Nudge: Improving Decisions About Health, Wealth, and Happiness

Authored by Cass Sunstein and Richard Thaler (co-creator of prospect theory), this book explores how
subtle changes in the "choice architecture" of environments can influence behavior. It demonstrates
how understanding and applying principles like those found in prospect theory can lead people to
make better decisions without restricting their freedom. The book provides practical examples of how

"nudges" can be used ethically to promote well-being.

3. The Undoing Project: A Friendship That Changed Our Minds

Michael Lewis chronicles the remarkable intellectual partnership between Amos Tversky and Daniel
Kahneman, the pioneers of prospect theory. This engaging narrative delves into their collaborative
process, the psychological experiments they conducted, and the groundbreaking insights they
uncovered about human decision-making under uncertainty. It provides a rich biographical context for

the development and impact of their seminal theories.

4. Psychology and Economics: Integrating Psychical Insights into Economic Analysis

This book, often featuring contributions from various scholars, aims to bridge the gap between
psychology and economics by incorporating psychological findings into economic models. It would
likely discuss how prospect theory's insights into risk aversion, loss aversion, and framing effects
challenge traditional economic assumptions of rational choice. The collection of essays showcases
how behavioral economics, deeply influenced by prospect theory, is reshaping our understanding of

economic behavior.

5. Risk and Insurance
This title suggests a focus on how prospect theory's understanding of risk perception and decision-

making under uncertainty impacts the insurance industry. It would likely explore how individuals



evaluate premiums, deductibles, and the perceived likelihood of losses. The book would analyze how
insurers can leverage insights from prospect theory to design policies and marketing strategies that

resonate with consumer behavior.

6. Judgment Under Uncertainty: Heuristics and Biases

This classic edited volume, featuring contributions from Tversky and Kahneman themselves, is a
foundational text for understanding the cognitive processes behind judgment and decision-making. It
meticulously details the heuristics (mental shortcuts) and biases that systematically lead individuals to
deviate from normative rationality, providing the empirical evidence and theoretical underpinnings for
prospect theory. The chapters offer in-depth explorations of concepts like representativeness,

availability, and anchoring.

7. The Black Swan: The Impact of the Highly Improbable

Nassim Nicholas Taleb's provocative work examines the profound impact of rare, unpredictable events
("black swans") and humanity's tendency to underestimate their likelihood. While not a direct treatise
on prospect theory, it engages with related themes of uncertainty, prediction, and our cognitive biases
in dealing with the unknown. The book implicitly highlights the limitations of models that don't account
for extreme outcomes, a dimension that prospect theory helps to address in individual decision-

making.

8. Behavioral Economics: A Very Short Introduction

This concise guide offers a broad overview of the field of behavioral economics, including its origins
and key concepts. It would undoubtedly introduce prospect theory as a cornerstone of this discipline,
explaining its core principles of how people evaluate potential gains and losses differently. The book

serves as an excellent entry point for understanding how psychology informs economic behavior.

9. Prospect Theory: A Theoretical Analysis and Empirical Investigation

This title suggests a more academic and technical exploration of prospect theory. It would likely delve
into the mathematical formulation of the theory, its axiomatic foundations, and present empirical
studies designed to test its predictions. The book would be aimed at researchers and students seeking

a rigorous understanding of the theoretical and empirical underpinnings of prospect theory.
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