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TIME DISCOUNTING

Primary Disciplinary Field(s): Psychology, Economics, Behavioral Finance

1. Core Definition

Time discounting, also frequently referred to as temporal discounting or delay discounting, is a

fundamental psychological and economic phenomenon describing the tendency for individuals to

assign significantly less weight or imperativeness to future outcomes compared to outcomes

available in the immediate present. This disparity is often measured in relation to the subjective

utility values correlated with these occurrences. In essence, time discounting reflects the

diminished subjective value of a reward as the time delay until its receipt increases, even if the

objective magnitude of the future reward is greater than the immediate one. The core mechanism

involves trading off present utility against future utility, whereby the inherent preference for

immediate gratification leads to a reduction in the perceived worth of delayed benefits. This

phenomenon is critical in understanding choices involving intertemporal consumption, savings,

health behaviors, and investment decisions, and is widely recognized as a pervasive element of

human decision-making processes.

The degree to which an individual discounts future utility is quantified by their personal discount

rate. If an individual has a high discount rate, they place an extremely low value on future rewards,

leading them to prioritize immediate consumption or smaller, faster payouts. Conversely, a low

discount rate suggests a greater patience and willingness to wait for larger, delayed rewards. This

concept is distinct from pure financial interest rates, which involve objective market measures of

return, as time discounting measures the subjective psychological valuation of time delay.

Behavioral research has consistently demonstrated that time discounting is not only present but

often occurs in a manner that leads to time inconsistency, a deviation from the rational framework

proposed by classical economic theory, suggesting that the human valuation of time is often

irrational when viewed through a purely mathematical lens.

2. Etymology and Historical Development

The formal consideration of time preferences dates back to the early development of economic

theory in the 19th century, particularly within the context of capital theory and interest rates.

Economists sought a mathematical framework to justify investment--the decision to forgo current

consumption for potentially larger future output. Early theories posited that interest rates were

simply the market's reflection of the natural human tendency toward impatience. The first major

formalization of the utility discounting mechanism was introduced by economist Paul Samuelson in

1937. Samuelson proposed the exponential discounting model, which became the standard for

neoclassical economics. This model assumes that the subjective value of a future reward declines
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by a constant percentage (the discount rate) for every unit of time that passes. This formulation

guarantees time consistency, meaning an individual's preference order between two future

outcomes remains stable regardless of how far into the future the decision is made.

However, the exponential model failed to align with empirical observations of human behavior,

especially concerning self-control and addiction. Beginning in the 1970s and 1980s, psychological

research, notably by George Ainslie, provided overwhelming evidence for hyperbolic

discounting. Ainslie argued that individuals discount the immediate future much more steeply than

the distant future, creating a characteristic "hyperbolic" curve rather than a constant exponential

decline. This discovery was central to the emergence of behavioral economics, as it explained

widespread phenomena such as procrastination and impulsive behavior, which are impossible to

model under the assumption of a time-consistent, exponential discount rate. The shift from the

prescriptive exponential model to the descriptive hyperbolic model fundamentally changed the

understanding of rational choice.

3. Key Characteristics and Models

Time discounting is characterized by several measurable features that determine its impact on

decision-making. The shape of the discount function is perhaps the most defining characteristic,

leading to critical theoretical distinctions between normative and descriptive models of

intertemporal choice. Understanding these models is essential for predicting preference reversals

and designing effective behavioral interventions.

The primary models used to conceptualize and measure time discounting include the following:

Exponential Discounting: This classical model assumes a constant discount rate over time,

ensuring that preferences remain time-consistent. If a person prefers $100 in 31 days over $90 in

30 days, they will also prefer $100 in 101 days over $90 in 100 days. While mathematically simple

and favored in standard financial models, it fails to explain self-control failures common in real life.

Hyperbolic Discounting: This descriptive model posits that the discount rate is highest for delays

occurring immediately (e.g., between today and tomorrow) and diminishes significantly for delays

far in the future. This non-constant rate introduces time inconsistency, meaning a person's future

self will disagree with their current self's choices. This explains why a student might plan rationally

to study next week (a distant future choice) but fail to execute that plan when next week becomes

today (an immediate choice).

Quasi-Hyperbolic Discounting (Beta-Delta Model): Developed by Laibson (1997), this model

provides a simplified, tractable version of hyperbolic discounting for economic modeling. It

introduces a parameter, Beta ($beta$), which severely discounts all future rewards relative to the

present, while maintaining the exponential discount factor, Delta ($delta$), for delays among future

periods. This model effectively captures the sharp "present bias" that drives impulsive behavior.
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4. Significance and Impact

The pervasive nature of time discounting means it influences virtually every decision involving a

trade-off between current costs and future benefits. Its significance spans personal finance, health

psychology, and macro-level policy planning, serving as a powerful explanatory variable for

maladaptive long-term outcomes. Individuals with exceptionally high discount rates are often

trapped in cycles of under-saving and over-consumption, undermining their financial stability and

future well-being. Furthermore, time discounting is intrinsically linked to the concept of willpower;

the higher the discount rate, the greater the difficulty in exercising self-control and delaying

gratification.

In the realm of health psychology, time discounting explains failures in preventative behavior. For

instance, smoking cessation requires immediate effort and discomfort (current cost) for the distant

benefit of improved health decades later (future utility). A high discount rate makes the immediate

cost loom large while minimizing the perceived value of the delayed benefit, making it difficult to

quit. Similarly, adherence to strict diets, exercise routines, and medication schedules are often

undermined by the psychological weight of immediate discomfort outweighing future rewards.

Public health campaigns frequently attempt to reduce discount rates by making future

consequences more salient or immediate.

At the societal level, time discounting is crucial for public policy and environmental economics.

Governments must determine the social discount rate when evaluating long-term projects, such as

building infrastructure or implementing climate change mitigation strategies. If society applies a

high discount rate, the immense costs of future environmental catastrophes (e.g., in 50 or 100

years) are heavily discounted, making large immediate investments in prevention seem

uneconomical. The ethical debate surrounding the appropriate social discount rate for irreversible,

long-term problems like climate change remains one of the most contentious issues in welfare

economics.

5. Debates and Criticisms

While the existence of time discounting is uncontroversial, significant debates exist regarding its

interpretation, rationality, and appropriate measurement. One major point of contention involves

whether discounting future outcomes is inherently irrational. Critics of the strict rationality standard

argue that discounting is often adaptive and rational when factoring in uncertainty and mortality

risk. If there is a chance that the future reward might never materialize (e.g., the recipient might die

or the promised reward may vanish), then assigning a lower subjective value to that delayed

outcome is a rational response to risk, a concept known as probability discounting.

A second key area of debate focuses on the distinction between true time discounting and other

variables that confound temporal decisions. For example, some argue that impatience is not purely
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a psychological discount on time, but rather an aversion to the immediate effort or wait time itself.

Furthermore, neurological research has highlighted that intertemporal choices involve interactions

between different brain systems: the limbic system (associated with immediate rewards and

emotion) and the prefrontal cortex (associated with long-term planning and cognitive control). This

biological perspective suggests that discounting is not a single, unified variable but rather the

product of competing neural processes, potentially leading to more fragmented and context-

dependent models of choice.

Further Reading

Time preference (Wikipedia)

Delay discounting (Wikipedia)

Hyperbolic Discounting (ScienceDirect)

Psychology Dictionary: TIME DISCOUNTING
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