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MELIORATION

Primary Disciplinary Field(s): Behavioral Psychology, Behavioral Economics, Decision Theory,

Experimental Analysis of Behavior

1. Core Definition

Melioration, derived from the Latin term *melior* meaning "better," refers broadly to the process of

improvement or the act of making something superior. In the specialized context of behavioral

psychology and experimental analysis of behavior (EAB), however, Melioration describes a

specific behavioral allocation strategy where an organism distributes its actions across multiple

available choices in a manner that favors the choice currently associated with a higher local rate of

reinforcement. This concept shifts the focus from optimizing total overall gain (global optimization)

to optimizing the immediate, local experience of reinforcement. Essentially, an agent utilizing a

melioration strategy continuously moves its behavior toward the alternative that yields the best

return in that moment, or the most "meliorated" condition.

The application of melioration can be observed in settings involving concurrent schedules of

reinforcement, where two or more independent reinforcement contingencies are available

simultaneously. According to the principle, the subject samples the environment and shifts its

resources--such as time, effort, or attention--to the specific activity or response option that offers a

better, or higher, rate of reward relative to the effort expended. This concept provides a detailed

explanation for deviations from ideal, rational choice models and is often used to interpret human

and animal behavior in complex, dynamic environments where immediate feedback dictates

subsequent allocation choices. The initial, simplified definition, which relates to setting a project

timeline and ensuring the rate of completion is adequate, is a practical, applied manifestation of

this psychological principle, where the agent aims for the "better" or optimal pacing (rate) within a

constrained time frame.

2. Context in Behavioral Psychology

The concept of melioration is fundamentally linked to the seminal work of Richard J. Herrnstein and

his development of the Matching Law (1961), which mathematically describes the distribution of

behavior across concurrent schedules of reinforcement. While the Matching Law posits that the

ratio of responses matches the ratio of reinforcements, melioration explains the underlying

mechanism of *how* the response distribution evolves over time to achieve that match. Melioration

suggests that the shift in responding is a continuous process driven by the local comparison of

reinforcement rates. If Alternative A provides 3 reinforcements per minute and Alternative B

provides 1 reinforcement per minute, the organism will increase its responding toward A because

the local rate (the rate associated with that specific choice) is currently superior.
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The distinction here is critical: the organism is not assumed to have a holistic overview of the entire

experiment or the optimal global allocation strategy. Instead, behavior is guided by local, moment-

to-moment feedback. This local optimization heuristic is powerful because it is computationally

simple and effective in driving behavior toward productive outcomes, even without complex

cognitive planning. However, this reliance on local optimization can sometimes lead to suboptimal

outcomes when the reinforcement schedules are interdependent or when short-term gains mask

long-term deficits, a phenomenon that has significant implications for understanding addictive

behaviors and poor decision-making regarding long-term goals.

3. Melioration vs. Global Optimization

The central theoretical tension surrounding melioration lies in its contrast with models based on

Global Optimization, which assume a rational agent aims to maximize the total amount of

reinforcement or utility achievable across all available alternatives. A global optimizer would

allocate its resources according to a complex calculation designed to achieve the highest possible

overall long-term gain, often sacrificing temporary local gains for maximized aggregate utility.

Conversely, a meliorating agent is focused entirely on immediate, local improvements.

In many simple, independent concurrent schedules, the melioration strategy naturally converges to

the allocation predicted by global optimization, leading to the same matching outcome predicted by

the Matching Law. This convergence often happens because increasing responses to the locally

superior option eventually drives its reinforcement rate down (due to schedule constraints, such as

variable interval schedules), making the other option relatively more attractive, leading to a

dynamic equilibrium. However, in more complex scenarios, particularly those involving "self-

deprivation" schedules or those structured such that concentrating behavior on one option reduces

the overall maximum possible reinforcement, melioration can result in a stable distribution that is

significantly suboptimal from a global perspective. This highlights the inherent limitations of relying

solely on local improvement strategies when the environmental contingencies require complex

foresight or coordination across time.

4. The Role of Reinforcement Schedules

The manifestation of melioration is highly dependent on the type of reinforcement schedules

employed. Schedules are typically categorized based on how reinforcement is delivered relative to

time or response count.

Variable Interval (VI) Schedules: Melioration works effectively under VI schedules. If an organism

spends twice as much time responding on VI-A compared to VI-B, the rate of reinforcement per

response on VI-A will decrease relative to VI-B, naturally leading the organism to shift responses to

VI-B, thus promoting the dynamic equilibrium predicted by the Matching Law. This gradual shift
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driven by local rates is the quintessential example of melioration stabilizing behavior.

Variable Ratio (VR) Schedules: Melioration can struggle under Variable Ratio schedules. If one

response alternative offers a higher ratio (more responses required per reinforcement), the local

rate of reinforcement *per response* remains fixed and high until the organism switches.

Melioration tends to drive the organism strongly toward the option with the momentarily better ratio

payoff, often leading to over-concentration of behavior and potentially less optimal overall

outcomes compared to a balanced allocation, especially if the schedules are interdependent.

Understanding the interaction between melioration and the specific constraints of the reinforcement

schedule is crucial for applied fields, such as designing effective learning environments or

understanding why certain behavioral interventions succeed or fail in maintaining long-term

change. The ability to structure environments where local optimization leads to global success is a

key goal derived from melioration research.

5. Mathematical Formulation and Modeling

While melioration is conceptual, its rigor comes from its mathematical grounding. The process can

be modeled as a dynamic iterative process where the proportion of responses dedicated to

alternative *i*, denoted as $B_i$, changes proportionally to the difference between the local

reinforcement rate for $i$ and the overall average reinforcement rate experienced by the organism.

A simpler and more common mathematical expression of the melioration process describes the

proportional change in behavior based on the ratio of local returns.

A key modeling element is the idea of change in behavior being proportional to the difference

between the current reinforcement ratio and the desired response ratio. If $R_i$ is the rate of

reinforcement for option *i* and $B_i$ is the rate of responding for *i*, the core melioration strategy

drives the organism toward a state where the local reinforcement rates are equal: $R_1/B_1 =

R_2/B_2 = dots = R_n/B_n$. This equality condition defines the equilibrium point of melioration.

When this equilibrium is reached, the distribution of behavior across the options perfectly matches

the distribution of reinforcement, thus fulfilling the prediction of the Matching Law. The mathematics

thus provides a mechanism--the equalization of local return per unit of behavior--that underlies the

observed behavioral regularity.

6. Practical Applications (Time and Task Management)

Although melioration originates in experimental psychology, its principles translate directly into

fields such as management science, economics, and personal productivity, which aligns with the

provided source definition.

When applied to task management, melioration describes the intuitive human tendency to

prioritize work based on perceived immediate payoff or improvement potential. For instance, when
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assigned a large project, an individual will often allocate time to the sub-tasks that offer the

quickest or most satisfying short-term completion (the highest local rate of reinforcement, which

might be visual progress or task finalization) rather than strictly adhering to a schedule that

maximizes overall project efficiency (global optimization). The definition provided--setting a timeline

and then setting a rate to accomplish the task within that timeframe--is essentially an attempt to

formalize the melioration process, ensuring that the defined rate of progress is the "better" or

optimal one to meet the deadline.

In organizational behavior, managers using melioration principles seek to structure workflows such

that immediate, locally reinforcing outcomes (e.g., small, frequent milestones, positive feedback,

visible progress) are tied to behaviors that contribute to long-term strategic goals. This strategy

capitalizes on the human tendency toward local optimization, ensuring that the natural inclination to

seek immediate positive feedback does not derail the broader, globally optimal plan.

7. Criticisms and Limitations

While melioration offers a compelling explanation for the Matching Law and many allocation

phenomena, it faces several academic criticisms regarding its scope and assumptions.

Lack of Foresight: The primary critique is that melioration fails to account for instances where

organisms exhibit complex, strategic planning that clearly involves anticipating future

consequences (foresight). If an organism chooses a globally optimal, but momentarily less

rewarding, option, the strict melioration model cannot fully explain that behavior, suggesting that

cognitive factors and long-term utility calculations occasionally override local feedback.

Explaining Sub-Optimal Outcomes: Although melioration explains how behavior can lead to sub-

optimal stable states, some researchers argue that it is more descriptive than explanatory. It

outlines *how* the behavior stabilizes but may not fully detail the cognitive or neurological

processes that initiate the behavioral shift beyond simply comparing local reinforcement rates.

The Problem of Time Scale: The model is sensitive to the defined time scale over which the

"local rate" is measured. Defining the appropriate chunk of time for the organism to assess its

reinforcement rate is often subjective and can significantly alter the model's predictions, posing a

challenge to generalizability across different species or tasks.

8. Further Reading

The following resources provide foundational and advanced understanding of the melioration

principle and its related theories.

Matching Law (Wikipedia)

Behavioral Economics (Wikipedia)

Herrnstein, R. J. (1990). Behavior, reinforcement, and utility. Psychological Science, 1(5), 298-300.
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Rachlin, H. (1995). Self-control: Beyond the principle of melioration. Current Directions in

Psychological Science, 4(1), 17-20.
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