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Multiplicity: Disagreement Between “"Good Models”

Eg, Collect surveys
or behavioral data?

Eg, Which measurement

Eg, Use SGD
or Adam?

Eg, Which architecture

Eg, Use accuracy or
F1-score?

Eg, Drop missing value
columns or impute?

Eg, Which features

The developer makes many technique to use? to select? to train?

different choices-knowingly r— Oo

or unknowingly-that impacts @@ — j — ° OO — @

the final model. @ ° 0 O o
Data Collection Data Processing Model Training Evaluation

Model 1 Model 2 Model 3 Model 4
Despite similar utility, Ufility: I_-Iigh Ufility: High Ufility: High Ufility: High
different models create Bias: High Bias: Low Bias: Low Bias: Low

distinct impact on the Decision: Accept

population and individuals.

Eg, A + Model 1
+:1¢ & L1 ReAg. Seed: 0
— Res

Regularization: L1 or L27? -
_ Random Seed?

>

Decision: Reject
Recourse: Improve

Decision: Reject
Recourse: Improve

Decision: Accept

Feature A. Feature B.
Model 2 Model 3 o
L1 Reg. Seed: 1 L2 Reg. Model 1: Reject
b b b e — Model 2: Accept
- - Model 3: Unclear

Through choices made during development, Multiplicity can offer an operational
lens to the issue of arbitrariness in machine learning!

Growing Multiplicity Literature

Literature on multiplicity has grown rapidly in the last few years.
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Exploring Alternative Interpretations Responsible Al Multiplicity Rashomon Effect Others

Despite these contributions, the field lacks a systematic review!

Why Care about Multiplicity?

Exploring Alternative Interpretations: When multiple interpretations
exist, some of them may exhibit certain desirable properties.

Hacking Metrics: Multiplicity also creates the risk of ‘hacking’ respon-
sible Al metrics, creating “regulatory-washing’.

Arbitrariness as a Responsible Al Concern: Arbitrary decisions where
individuals lack other ‘equivalent opportunities’ raise ethical concerns.

Multiplicity and Homogenization: Absence of diverse decisions can
lead to a different concern, the homogenization of a single outcome.

Also In Our Paper

Formalizing Rashomon Effect and Multiplicity
Consolidated List of Metrics for Multiplicity

Distinction between Multiplicity and Uncertainty
Benefits and Risks of Exploring Alternative Interpretations
Concerns and Advantages of Arbitrariness

Intention-Convention-Arbitrariness (ICA)

Designing a model involves a series of interconnected choices, which
can directly impact the multiplicity of the trained models.

Notably, these choices are not always well-informed. In some cases,
they are intentional, guided by insights from the literature. In others,
they are conventional, driven by popular trends or convenience. Fi-
nally, some choices remain arbitrary, like choosing a random seed.

Conventional

MLP for tabular data, even when simpler
models would suffice.

Highly conventional, medium arbitrariness,
low intentional

Pre-trained LLM for a complex task.
Medium conventional, low arbitrariness,
medium intentional

Best known bias mitigation
technique for a setup.

Highly intentional, low arbitrariness,
low conventional

Random Seeds.
Highly arbitrary, low conventional, low
intentional

Intentional Arbitrary

Our framework provides the language and conceptual groundwork
necessary to study the impact of developer decisions on multiplicity.

Wanna Learn More About Multiplicity?

Checkout the following additional resources,

. Our tutorial from FAccT 2025 titled
‘The Many Faces of Multiplicity in ML
(soon to be expanded into a longer tutorial at AAAI 2026)
https:/tinyurl.com/mult-tutorial

. A self-paced interactive introduction to multiplicity
(to be presented at NeurlPS Education Resource Showcase 2025)
https:/tinyurl.com/mult-demo
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https://prakharg24.github.io/multiplicity-tutorial/
https://huggingface.co/spaces/prakharg24/multiverse

