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SIMULATION MODELS

• Abstraction of a real-world system

• Simulation Study:
• Develop Model

• Verification and Validation

• Experiments

• Results



VERIFICATION AND VALIDATION
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MOTIVATION

• No standard for quantifying model confidence

• Validation has been considered qualitative

• Extent of validation is unknown
• Difficult to reproduce

• Poor validation documentation



QUANTITATIVE VALIDATION TOOL

• Information about framework

• Organize Validation efforts

• Automate calculations



SYSTEM DESIGN



QUANTITATIVE VALIDATION 
FRAMEWORK
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GOSSIP MODEL EXAMPLE

observers

distorters

Laidre, M., Lamb, A., Shultz, S., and Olsen, M. Making sense of information in noisy networks: human 
communication, gossip, and distortion. Journal of Theoretical Biology 317 (2013).













USER STUDY







IMPACT



REFLECTION

• Application development

• User Study and Case Study

• Full stack development takes a long time



QUESTIONS?



SOFTWARE TESTS

• Quantitative Framework Algorithm

• Unit tests that validate models used as examples in Dr. Olsen and Dr. Raunak’s paper

• Front-end Angular Tests

• Jasmine testing framework

• Back-end API Tests

• Unit tests for endpoint functions

• Authentication tests



FUNCTIONAL REQUIREMENTS

• The system shall allow users to input validated elements of the model.

• The system shall allow users to input validation techniques performed on 
elements of the model.

• The system shall allow users to modify the weights of the validation categories 
(structural, behavioral, and data) that are used to calculate the overall 
confidence.

• The system shall allow users to store the model being tested in a JSON file.

• The system shall allow logged-in users to retrieve and update previously 
created models that are stored on the server.


