
allowable increase and decrease in
sensitivity analysis
Allowable increase and decrease in sensitivity analysis are crucial concepts
in the realm of decision-making and optimization. Sensitivity analysis is a
methodology used to predict the outcome of a decision given a certain range
of variables. It helps decision-makers understand how changes in input
parameters affect the results of a model or system. Specifically, the
allowable increase and decrease refer to the maximum extent to which an input
can change before a predetermined outcome shifts, allowing for a clearer
understanding of the robustness of the results. This article delves into the
intricacies of allowable increase and decrease in sensitivity analysis,
exploring its definitions, applications, advantages, and limitations.

Understanding Sensitivity Analysis

Sensitivity analysis is a technique used in various fields, including
economics, finance, engineering, and environmental science, to assess how the
uncertainty in the output of a model is affected by changes in its inputs. It
provides insights into the relationships between input variables and output
responses, helping to identify which variables have the most significant
impact on the outcome.

Key Concepts in Sensitivity Analysis

1. Input Variables: These are the factors or parameters that can be altered
in the model.
2. Output Variables: These are the results produced by the model based on the
input variables.
3. Response Surface: A graphical representation that shows how the output
varies with changes in input parameters.
4. Thresholds: Specific values of inputs beyond which the output behavior
changes significantly.

Allowable Increase and Decrease Explained

The terms "allowable increase" and "allowable decrease" refer to the bounds
within which an input variable can vary without causing significant changes
in the output. Understanding these concepts is essential for decision-makers
who want to know how resilient their results are to varying conditions.



Allowable Increase

The allowable increase is defined as the maximum amount by which an input
variable can be increased before the output variable changes significantly.
This is particularly important in resource allocation, where increasing the
availability of a resource might lead to diminishing returns or changes in
optimal strategies.

Allowable Decrease

Conversely, the allowable decrease is the maximum amount by which an input
variable can be decreased without triggering a notable change in the output
variable. This is vital for understanding the minimum threshold of resources
or inputs necessary to maintain desired outcomes.

Applications of Allowable Increase and Decrease

The concepts of allowable increase and decrease are widely applicable across
various domains. Some key applications include:

1. Financial Modeling: In finance, sensitivity analysis helps investors
understand how changes in interest rates, market conditions, or economic
indicators can impact investment returns.
2. Project Management: Project managers can use these concepts to determine
how much they can adjust budgets or timelines without jeopardizing project
delivery.
3. Operations Research: In optimization problems, sensitivity analysis helps
identify how changes in constraints or objective coefficients affect the
optimal solution.
4. Environmental Studies: Researchers can assess how changes in environmental
factors, such as pollution levels or resource availability, will influence
ecological outcomes.

Advantages of Sensitivity Analysis

Sensitivity analysis, particularly the concepts of allowable increase and
decrease, offers several advantages:

1. Informed Decision-Making: By understanding how robust a model's outcomes
are to changes in inputs, decision-makers can make better-informed choices.
2. Risk Management: Sensitivity analysis helps identify potential risks
associated with changes in input variables, allowing for proactive management
strategies.
3. Resource Allocation: It assists in determining the most critical inputs



that require careful monitoring and management.
4. Model Validation: By analyzing how outputs respond to input changes,
analysts can validate the effectiveness and reliability of their models.

Limitations of Sensitivity Analysis

While sensitivity analysis, including allowable increase and decrease, has
its benefits, it also comes with limitations:

1. Linear Assumptions: Many sensitivity analyses are based on the assumption
of linear relationships, which may not hold true in complex systems.
2. Parameter Interdependence: Changes in one input variable may affect
others, leading to compounded effects that are difficult to quantify.
3. Static Analysis: Sensitivity analysis typically provides a snapshot in
time and may not account for dynamic changes in systems over time.
4. Complexity of Models: In highly complex models, identifying the allowable
increase and decrease may require significant computational resources and
expertise.

Conducting Sensitivity Analysis

To effectively conduct sensitivity analysis, including determining allowable
increases and decreases, analysts can follow these steps:

1. Define the Model: Clearly outline the model parameters and relationships
between input and output variables.
2. Determine Input Ranges: Establish the feasible ranges for each input
variable based on historical data or expert judgment.
3. Run Simulations: Use software tools to perform simulations by varying the
input variables within their allowable increases and decreases.
4. Analyze Output Sensitivity: Examine how changes in inputs affect outputs
to identify critical variables.
5. Document Findings: Record the results, including the allowable increase
and decrease for each input variable, to aid future decision-making.

Tools and Techniques for Sensitivity Analysis

Several tools and techniques can aid in conducting sensitivity analysis:

- Excel Spreadsheets: Often used for basic sensitivity analysis, allowing for
easy manipulation of input variables.
- Monte Carlo Simulation: A statistical method that enables the modeling of
uncertainty by simulating a range of input scenarios.
- Scenario Analysis: A technique that considers various plausible future
scenarios to assess potential outcomes.



- What-If Analysis: A method for exploring the impact of changing one
variable at a time on the output.

Conclusion

In conclusion, allowable increase and decrease in sensitivity analysis are
vital concepts that enhance the understanding of how input changes affect
model outputs. By assessing the resilience of outcomes to variations in input
parameters, decision-makers can make more informed choices and better manage
risks. While sensitivity analysis has its advantages, it is essential to
recognize its limitations and apply it judiciously within a broader decision-
making framework. As the complexity of systems increases, the need for robust
and adaptive sensitivity analysis techniques becomes more pronounced, making
it an invaluable tool in both theoretical research and practical
applications.

Frequently Asked Questions

What is the concept of allowable increase in
sensitivity analysis?
The allowable increase in sensitivity analysis refers to the maximum amount
by which a coefficient in a linear programming model can increase without
changing the optimal solution.

How is allowable decrease defined in the context of
sensitivity analysis?
Allowable decrease is the minimum amount by which a coefficient can decrease
before the current optimal solution changes, indicating the range within
which the solution remains stable.

Why is sensitivity analysis important in decision-
making?
Sensitivity analysis is crucial as it helps decision-makers understand how
sensitive their optimal solutions are to changes in input parameters, which
aids in risk assessment and strategic planning.

How can one interpret the allowable increase and
decrease values in a linear programming model?
The allowable increase and decrease values provide insight into the
robustness of the optimal solution; larger ranges suggest more stability,



while smaller ranges indicate higher sensitivity to changes.

What tools or software can be used to perform
sensitivity analysis?
Common tools for performing sensitivity analysis include Excel Solver, LINDO,
GAMS, and other optimization software that supports linear programming and
sensitivity reporting.

Can sensitivity analysis be applied to non-linear
models?
Yes, while sensitivity analysis is often associated with linear programming,
it can also be applied to non-linear models, although the methods and
interpretations may differ.

What are the limitations of using allowable increase
and decrease in sensitivity analysis?
Limitations include the assumption of linearity, which may not hold true in
all situations, and the potential for oversimplifying complex relationships
between variables.
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